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STRUCTURAL 
DESIGN 


INCE the days of Rankine and of the 
S other principals who first discussed the 
laws of structural mechanics, the design of 
structures has been by analysis, giving each 
component member separate consideration. 
In as much as each component has been 
successfully designed to resist some specified 
bending moment at the midspan and shear 
at its ends, the design of the structure has been 
adequate. But the very process of such 
design — with its emphasis on the considera- 
tion of the mechanical sufficiency of its 
elementary members —has been largely re- 
sponsible for the sometimes unsatisfactory 
appearance of the resultant structure, whether 
it be a bridge or a building. That many of 
the most satisfying were built before struc- 
tural mechanics was developed as a formal 
subject may be ascribed to two considera- 
tions. First, that during the period which 
has elapsed since each was erected there has 
been time for the unsatisfactory to be 
condemned, leaving only those that have 
been pleasing to the eye. The second reason 
is a more worthy consideration: that, being 
principally masonry constructions, they were 
designed as a whole. Here the primary 
problem of the engineer-architect was to 
provide foundations adequate for the great 
weight imposed by the superstructure and to 
arrange the proportions to ensure the stable 
equilibrium of all its massive blocks. Such 
mechanical considerations as were required 
were therefore specifically concerned with the 
relationship of the several parts to each 
other and of each to the whole. 

During the last hundred years or so -- the 
period in which design has been concerned 
primarily with the components — the problem 
of appearance has never been completely 
ignored, but circumstances have often defeated 
the best intentioned of designers. Occasion- 
ally, it must be acknowledged, men of ability 
have succeeded and have overcome the 
inherent difficulties of their processes of 
design, but for the most part the results 
have been more or less disappointing. 
Architectural fagades have been added to 
skeleton structures, but the result has rarely 
disguised the basic approach of putting 
together individual components. 

In recent years, however, and particularly 
since the war, there has been an increasing 
tendency for structural engineers to consider 
a new approach to design. In this, the 
former method of merely checking that the 
stresses in each member, for the assumed 
conditions of working load, were less than 
certain permissible values, has been largely 
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abolished. In the latest report of the 
Director of Building Research,* this new 
approach is described as a “design philo- 
sophy ” based on three principles. _ First, 
that the load that will just cause failure of 
the structure is sufficiently greater than the 
working load, so that the probability of 
failure during the required life of the structure 
is less than a specified limit. Secondly, that, 
for the working conditions throughout the 
required life, the deformations of the structure 
shall not be such as to impair either its safety 
or efficiency. Finally, that economic con- 
siderations in the design of structures shall 
include full allowance for the cost of 
maintenance. 

Taken merely at their face value, and 
considered separately, these three principles 
would not seem to differ markedly from the 
design procedure which we have criticised. 
Stresses must have always not exceeded some 
limit; there has for many years been accept- 
ance of a criterion of permitted deformation; 
and future maintenance has never been 
entirely neglected, though rising prices have 
certainly caused this aspect of any design to 
be more closely examined. Taken together, 
however, they do represent a revived approach 
to the problem, for they require the examina- 
tion of the structure as a whole, and, for this 
reason, much of the work of the Building 
Research Station is being devoted to examin- 
ing the structural interaction of the various 
elements. Particularly is attention being paid 
to the influence of those parts normally 
regarded solely as “ infilling ” or “‘ cladding,” 
and tests are being conducted to find the 
significance of this interaction or “‘ composite 
action” by making measurements in the 
laboratory and the field. 

What does this mean to the man in the 
design office and on the drawing board? 
It means an extension of the type of problem 
represented by the design of a rigid portal 
frame to include many bays of differing 
proportions. Methods such as those attri- 
buted to Professor Hardy Cross, and also Sir 
Richard Southwell’s relaxation methods, will 
become more common-place and accepted 
tools in drawing offices. Model analysis 
will be the standard method of checking 
calculations. And there is available aneven 
more powerful method — matrix algebra, 
backed by a computer of the type now 
operating at the University of Manchester 
and available for the solution of anyone’s 
problems — so long as they are submitted in 
the correct form. No longer will it be 
necessary to dress our buildings in fancy 
costumes borrowed from the past for they 
will be designed again as a whole, 


* Building Research 1953: Department of Scientific 
and Industrial Research. H.M. Stationery Office, 
Kingsway, London, W.C.2. (3s. 6d.) 
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Weekly Survey 


U.S. FOREIGN AID 


Last week the United States Senate approved 
the Foreign Aid Bill authorising a sum of 3,055 
million dols. (£1,091 millions) for the current 
financial year beginning July 1. It is expected 
that about a third of this will be spent in the 
Far East on arms and equipment for anti- 
communist forces. The amount is less than had 
been authorised by the House of Representatives 
(3,368 million dols.) but more than the Senate 
had sanctioned (2,740 million dols.) before 
President Eisenhower intervened. Several specific 
requests were slashed by the Senate. 

One of the more spectacular cuts was of the 
75 million dols. requested by President Eisen- 
hower for the purchase of military aircraft in the 
United Kingdom for the R.A.F. The Senate 
House Conference Committee, who must approve 
such authorisations, reduced the amount to 35 
million dols. Mr. Harold Stassen, the Director 
of the Foreign Operations Administration, de- 
scribed the report on which the reduction was 
based as “ short-sighted and inaccurate.” The 
report argued that United States aid helps the 
United Kingdom to develop her jet aircraft to 
compete with American airlines, and in fact 
amounts to a subsidy to the British civil aviation 
industry. Allegations that the Hawker Hunter, 
Swift and the Javelin were obsolete were rejected 
by Mr. Stassen, but it is unlikely that the appro- 
priation will be increased. Two large off-shore 
contracts, worth 40 million dols., were placed in 
Britain by the United States Army Ordnance last 
week, of which 27 million dols. is to be used for 
the manufacture of Centurion tanks, tank re- 
covery vehicles and spare parts; the remainder is 
for various types of ammunition. The Mark V 
tanks will be completed at the Royal Ordnance 
Factory at Leeds and at Vickers-Armstrongs’ 
Elswick works. Although most of the foreign 
aid appropriations will be spent on direct military 
assistance, the Senate House Conference Com- 
mittee decided to provide about 137 million dols. 
for technical assistance programmes. 

The amount ultimately authorised for off-shore 
purchases will almost certainly be less than 300 
million dols., compared with 931 million dols. in 
the last financial year and 1,600 million dols. in 
the year ended June 10, 1953. This reduction in 
off-shore purchases is in line with the general 
policy of Western countries to reduce armament 
programmes, though the reduction has, on the 
whole, been sharper than was anticipated. 
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EQUIPMENT FOR THE OIL 
INDUSTRY 


Valuable information concerning the scale and 
nature of the oil industry’s capital investment 
since the war has recently been published by the 
Chase National Bank of the City of New York 
(“ Financial Analysis of the Petroleum Industry 
of 1953’). Capital expenditure on oil produc- 
tion, refining and distribution since the war has 
risen so quickly that the industry is now one of 
the major consumers; of engineering products. 
The American Petroleum Institute estimate show 
that expenditure by the United States oil 
industry on capital projects rose from £472 
million in 1946 to £1,635 million in 1953, an 
average increase of 23 per cent. a year. This 
compares with an increase of 8 per cent. a year 
in world output of crude oil, and of about 3 per 
cent. in world demand for mechanical energy. 
The vital question for the makers of drilling 
rigs, pipe-lines, pumps, excavators, refinery 





plant, storage tanks, transport vehicles, tankers 
and the vast range of other products needed by 
the industry (over £40 worth per ton of petroleum 
products per annum) is the likely effect on this 
expenditure of a fall in demand for petroleum 
products. The impact of the 1949 recession in 
the United States on capital expenditure by the 
oil companies was immediate; a reduction of 
10 per cent. resulted. Indeed the mere failure 
of demand to rise by the expected amount, 
approximately at 8 per cent. per annum over the 
next seven years, would have severe repercus- 
sions. Announcements last month by the Esso 
Standard Oil Company of substantial reductions 
in refinery output, and the accumulation of large 
stocks, suggest that capital expenditure in 1954 
may well have been reduced and is likely to be in 
1955. On the other hand, as substantial pro- 
grammes are in progress, the reduction may not 
be large (Weekly Survey, July 9 and 16). 

The division of gross fixed assets of the United 
States oil industry published by the A.P.I. show 
that production of crude oil accounts for by far 
the largest amount —- 57-8 per cent. of fixed 
assets valued at 33-6 billion dols. (16-6 billion 
dols. having been deducted for depreciation). 
Refineries (including chemical plant) came next, 
accounting for 17:4 per cent., followed by 
transport (including pipe-lines) with 12-2 per 
cent. Marketing and other facilities accounted 
for 12-6 per cent. It is interesting to compare 
with these figures the division of expenditure in 
1953. Sixty-seven per cent. of the estimated 
4,600 million dols. was spent on crude oil pro- 
duction, 15 per cent. on refineries, 10 per cent. 
on transport and only 7 per cent. on marketing. 
This suggests that already there is a trend 
towards reducing expenditure on_ refineries, 
transport and marketing, probably because the 
programme now nearing completion catered for 
a substantially larger tonnage than is being 
handled. The vast increase in expenditure on 
production suggests, however, that the oil 
companies are confident of a steady rise in 
demand over the years and are disinclined to 
allow recessions such as the present one in the 
United States to disrupt their programmes. 
It would seem therefore that any reductions that 
are made will hit the makers of refinery plant and 
distribution equipment (storage tanks, lorries, 
etc.) more than those of oilfield equipment. 
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IN THE FOUNDRY 


The use of refrigeration is one of the latest 
developments in foundry practice to take place 
in the United States. Thompson Products 
Incorporated, Cleveland, Ohio, have developed 
the “‘ Intricast ” method whereby liquid mercury 
is poured into a steel die, frozen solid and the 
resulting pattern dipped into ceramic slurries 
held at sub-zero temperatures, as low as 
—80 deg. F., to produce the moulds. This 
permits very quick casting of intricate parts, 
which have a high degree of accuracy and good 
finish, and is being used mainly for the casting of 
hollow turbine blades. 

Progress in foundry practice generally, par- 
ticularly in precision casting methods, has been 
remarkable since the ‘war. There are definite 
trends towards casting to closer limits to reduce 
machining costs and scrap, and towards the 
casting of more and more intricate shapes. The 
use of the lost-wax process for the large-scale 
production of steel parts, developed in this 
country by the B.S.A. Group, is one example. 
Another is the use of moulds made by a 
gelling process, initiated by the addition of a 
reagent to a colloidal suspension of silica in 
alcohol ; this process, which was developed 
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by Precision Products (Cumberand), Li: ited 
is used for short runs of intricate castings. There 
has also been considerable progress towa' 's the 
automatic operation of foundry processes, 
particularly pattern-making and mould-n iking, 
In the United States a fully-automatic m> chine 
for making cores and moulds has recentl) been 
introduced by the Osborn Manufacturing Com- 
pany; shell moulding has been widely adopted, 
and a machine has been developed by the 
Walworth Company of New York, capable, it 
is claimed, of producing up to 240 moulds per 
hour. Shell moulding has made considerable 
progress in this country, and a paper on the 
subject was read earlier this year to the Coventry 
branch of the Institute of British foundrymen 
by Mr. P. G. Pentz, based on much research and 
development carried out by his company, 
Leicester, Lovell and Company, Limited, South- 
ampton (ENGINEERING, page 404, March 26), 

In the United States research in foundry 
practice has been pursued vigorously owing 
largely to the very high cost of labour and to the 
difficulty of attracting men to work in con- 
ditions which compare unfavourably with those 
in other industries. The cost of pattern-making, 
described in the Productivity Team report on 
steel founding as “frighteningly high,” has so 
far provided the main incentive to the use of 
cast plastic patterns and to the development of 
largely automatic machines to make them. There 
is a recognised need, though less pressing, for 
the British foundry industry to develop in a 
similar direction, not so much on account of 
high labour costs, but because the intake of 
apprentices is inadequate, particularly in pattern- 
making shops. 


xk * 


DIESEL-ELECTRIC LOCOMOTIVES 
IN THE UNITED STATES 


There are at present about 22,000 Diesel-electric 
locomotives in service in the United States, 
compared with 12,000 steam. Most of the latter 
will be replaced over the next decade by about 
8,000 Diesel-electrics, which American railway 
engineers consider can give equivalent service. 
The Jersey Central Railroad were the first to use 
a Diesel-electric locomotive and have now 
175 of them, practically their entire needs. Of 
considerable interest to locomotive builders both 
in the United States and in this country is that 
the first locomotive, commissioned 29 years ago, 
is still in good working order and has not proved 
obsolete technically. 

It is fairly clear already that over the next 
few years demand from American railroads 
will not suffice to allow locomotive builders to 
operate at a reasonable profit margin. The big 
boom in Diesel-electric locomotives ended in 
1950, when 4,200 locomotives were produced; 
in the following year it fell to 3,600, further to 
1,800 in 1952 and 1953, and in 1954 output Is 
not expected to exceed 750. The United States 
recession has doubtless affected demand by 
increasing the sales resistance of the railroads, 
but the main reason is probably that new 
demand -for replacement of steam locomo- 
tives —is rapidly becoming satiated, and that 
there has been so far practically no replacement 
demand. At the current rate of sales the 
industry will take 11 to 12 more years to complete 
the “ dieselisation ” of the American railroads, 
after which the locomotive builders will have to 
make other products or increase their exports. 

Already the leading United States locomo- 
tive builders — American Locomotive Company, 
Baldwin-Lima-Hamilton Corporation, _ the 
Electro-Motive Division of General Motors, and 
Fairbanks Morse and Company - are showing 
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concern over replacement demand and have taken 
steps t diversify their production. All are now 
jooking for new outlets for their capacity — in 
the words of General Motors, “ requiring the 
specialised high skills and production equipment 
that we possess.” ALCO are making nickel- 
plated tubing for the Atomic Energy Commission, 
large containers for shipping jet aircraft engines 
and Diesel-electric generators for use as stand-by 
gts in power stations. Baldwin-Lima-Hamilton 
are considering reverting to the building of 
steam locomotives, though these are likely to 
be steam-turbine electric, such as the engine they 
delivered recently to the Norfolk and Western 
Railway, rated at 4,500 h.p. and, it is claimed, 
combining the best features of steam and electric 
power (ENGINEERING, page 153, July 30). 

The most hopeful feature of United States 
demand for Diesel-electric locomotives is the 
very heavy need for replacement parts, and for 
modernisation or overhaul of existing locomo- 
tives. The practice of American railway com- 
panies has been to send the locomotives back 
to the builders to have incorporated in them the 
improvements in design and performance deve- 
loped since they were built. That they should do 
this rather than scrap the locomotives is doubtless 
a result of the very high initial cost of Diesel- 
electric locomotives. Figures recently published 
by ALCO show that the cost of modernising a 
locomotive ranges from 65,000 dols. to 90,000 
dols. Thus most United States builders turn- 
over more in parts than in new building. 

These developments in the United States are 
of crucial importance to United Kingdom 
builders, most of whose output of Diesel-electric 
locomotives is for overseas railways, with no 
possibility of modernisation being carried out in 
their workshops and the likelihood of some of 
the parts being made locally. 
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GERMAN STEEL OUTPUT 
INCREASES 


The vast investment programme of the German 
steel industry in recent years is beginning to bear 
fruit, and production continues to rise. In 
July, the average working-day output was 
55,421 tons compared with 54,049 tons in June, 
and output during the first seven months of 
1954 has been running at an annual rate of 
16:2 million tons. During the last three months, 
however, the annual rate has been as high as 
17:3 million tons, compared with a total crude- 
steel production in the United Kingdom of 
365,000 tons per week in the first five months of 
1954, an annual rate of 19-0 million tons. The 
report issued last May by Thyssens, who before 
the war were the largest steelworks in Europe, 
shows that about half of the investment pro- 
gramme of DM400 millions (£33 millions) 
has been completed. The full programme will 
bring Thyssens’ crude-steel capacity up to 1°4 
million tons a year, compared with about 
| million tons when the report was issued. The 
company point out that this is only the first 
Stage and that they eventually expect to in- 
crease crude-steel capacity to 2-4 million tons. 
Thyssens’ drive for expansion, which is typical 
of the rest of the German steel industry, is likely 
to make German steel output the highest in 
Europe in the fairly near future. 

_ The o-der-book position of the German 
industry ; good. Orders received during the 
SX Moni\s January to June, 1954, exceeded 
deliveries by 1-4 million tons and the total 


Volume ©: orders in hand is estimated at nearly 
3 million tons—about double the volume of 
orders in .and at the beginning of the year. 
The incre « in the output of the German steel 


industry has been matched by a substantial 
increase in exports, though imports remain high. 
Exports of rolling-mill products during the first 
half of the year are estimated at 850,000 tons 
and imports at about 660,000 tons. Most of 
the steel imported has come from France and 
Belgium, and Germany shows a deficit in the 
trade with the Coal and Steel Pool countries, but 
the steel trade with the rest of the world shows 
a large surplus estimated at over 500,000 tons 
during the first half of the year. There is little 
doubt that British steel exporters will be strongly 
challenged by their German competitors in most 
overseas markets during 1955, though at present 
British exports are running at a level some 5 per 
cent. above that during the first half of 1953. 
The American industry is finding recovery very 
slow, however, and a world steel surplus may well 
develop during the next few months (Weekly 
Survey, August 6). 
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OIL IN STEELMAKING AND 
ELECTRICITY GENERATING 


The likelihood of a coal shortage next winter 
is once again forcing the steel industry to con- 
sider how far conversion from coal to fuel oil 
can proceed. The British Iron and Steel 
Federation review the position in the July issue 
of their Monthly Statistical Bulletin. The steel 
industry increased its consumption of fuel oil 
from 700,000 tons in 1948 to over a million tons 
last year, accounting for more than a quarter of 
the total fuel oil consumed in the United King- 
dom. The Federation point out thet technical 
considerations limit further conversion, mainly 
the fact that coke must be used for the production 
of pig iron. Blast furnaces consumed over 
14 million tons of coking coal, out of a total 
coal consumption of 20-6 million tons in 1953. 
The higher cost of fuel oil and the expenditure 
of converting existing plant to oil burning are 
other adverse factors which limit the scope of 
further conversion. The Federation estimate 
that even in favourable circumstances (through 
bulk purchase in tanker lots) fuel oil is ‘* at least 
twice as dear as coal, ton for ton, except in rare 
cases.” The higher calorific value of fuel oil 
(roughly 50 per cent. higher) narrows but does 
not bridge the gap. 

The advantages of oil firing lie to a very large 
extent in open-hearth steelmaking, which 
accounts for three-quarters of the present 
consumption. The use of fuel oil for open- 
hearth furnace firing allows better control of 
steelmaking conditions (fine adjustments to 
flame characteristics are easier to make), permits 
a reduction of melting and refining periods, and 
reduces maintenance charges and overhaul 
periods (gas-fired furnaces have to be taken off 
periodically for gas-main cleaning). Another 
saving occurs in lower handling costs and 
reduced storage space requirements. These are 
worth-while advantages and, despite the danger 
of sulphur pick-up from certain fuel oils (par- 
ticularly in acid steelmaking), the use of fuel oil 
is likely to grow. Consumption of producer 
coal has fallen by about a million tons since 1947 
and stands at about 3 million tons a year at 
present, offering substantial scope for further 
conversion. 

The Federation consider the prospects of 
conversion to oil in boiler firing less promising, 
mainly because the coal used is mostly low 
grade and much cheaper than oil. This view 
conflicts somewhat with that of Mr. Geoffrey 
Lloyd, Minister of Fuel and Power, who announ- 
ced last month that the power station to be built 
at Marchwood, on Southampton Water, would 
be equipped with dual-firing apparatus, to use 
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both coal and oil, adding that Esso Petroleum 
had undertaken to supply fuel oil from Fawley 
refinery ‘‘ which will make the cost of electricity 
the same as if coal were used.” The British 
Electricity Authority are considering whether it 
would be desirable to instal dual-firing apparatus 
elsewhere. “‘A preliminary survey advocates 
that such a system will be technically possible 
at estuarial power stations, which by 1958-59 
will have a coal consumption of between 10 
million and 11 million tons a year.” Whereas 
this policy would obviously make the danger of a 
coal shortage less acute, no detailed evidence 
has yet been produced to show that electricity 
would be generated more cheaply than with low- 
grade coal. 
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THE ARMY IN THE FIELD 


It will not be a bad thing if the possibility of 
atom bombing leads the Army to revolutionise 
its system for supplying forward troops. During 
the last war the ratio of “ suppliers ” to fighters 
tended to rise as armament production increased 
and more equipment became available, and load- 
carrying vehicles and wireless sets were often 
acquired on a scale greater than that authorised. 
An army thus equipped moves with difficulty, 
especially when a sudden long move, of perhaps 
two or three hundred miles, is necessary through 
a country with few roads. There were times 
towards the end of the war when all the rules 
about dispersing vehicles and: maintaining an 
adequate interval in convoy were forgotten 
because, happily, air supremacy had been 
achieved. It would be unwise ever to expect 
that condition again. 

The War Office have stated that they place 
great hope in the use of helicopters. Certainly 
the advantages of this form of transport for 
supplying the Army are considerable. Quite 
possibly helicopters may prove to be more 
economical, both in total cost and man-power, 
than fleets of lorries, because of the much greater 
speed of travel and quicker turn-round. But 
there is no reason to suppose that this is the 
complete solution to the Army’s supply system. 
Field-Marshal Sir John Harding and his staff 
are faced with a formidable military problem in 
balancing the need to eliminate all unnecessary 
troops and equipment with the desire’ to use 
everything that science can offer an army, but 
there is considerable scope for the further 
application of engineering knowledge and experi- 
ence, particularly in materials handling. 


% ®F * 


“ DESIGN AND MAKE ” 


At the Royal Naval Engineering College, officers 
in training work together at one stage of the 
course in “‘ Design and Make” teams. Each 
team is required to design some piece of mach- 
inery such as a small pump and then, having 
designed it, to construct it and set it to work. 
As the article on the College in this issue of 
ENGINEERING suggests, it is an excellent all- 
round test of their success in absorbing both the 
theoretical and the practical sides of their 
education, and of their ability to think for 
themselves. 

Aeronautical engineering and ordnance engi- 
neering, as well as marine engineering, are 
included in the curricula of the College. The 
course is considered to be equivalent to that for 
a university degree, and the final examination 
carries exemption from all the Sections (A, B 
and C) of the examinations of the Institution of 
Mechanical Engineers. ‘Specialist courses at 
post-graduate level are provided. 
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REPLACING THE HUMAN OPERATOR 


ELECTRONICALLY CONTROLLED MECHANISMS 


One of the papers presented at the Industrial 
Electronics Convention recently held at Oxford 
was given by Mr. G. T. Baker of British Tele- 
communications Research Limited, Taplow, 
Buckinghamshire. Entitled ‘“‘ The Replacement 
of the Human Operator by Non-specialized 
Programmed Machines ” is expressed in general 
terms the part electonics could play in producing 
completely automatic processes. 

The author drew attention to the fact that, 
for economic reasons, the use of fully automatic 
non-attended machines was generally confined 
io those processes where the running time would 
justify the cost, whereas an operator can perform 
several different short-run jobs as circumstances 
require. Any device intended to replace an 
operator must therefore be capable of per- 
forming different functions, and this electronics 
could be made to do. He summarised the 
relevant characteristics as: first, the operator, 
versatile and with a limited power output; 
second, the machine, rigid but with virtually 
unlimited power output; and third, electronics, 
versatile but with no power output. The prob- 
lem therefore became that of combining elec- 
tronics with a machine so that the latter would 
be provided with some of the versatility of a 
human operator. 

In considering the functions of a machine 
operator, Mr. Baker said that in many cases 
they mainly consisted of moving the work-piece 
to and from the machine; the actual operation 
of the machine involving only the pressing of a 
button. The functions might therefore be 
defined as “a localised complex in the factory 
transport system.” Consequently, if a machine 
could be devised to impart a defined path in 
space to a given object, to be capable of dealing 
with a wide variety of objects, and to be capable 
of following different paths at will, then such 
a machine could profitably replace an operator. 

In order to carry out these functions, a machine 
must have both a means for specifying the path 
and a means for physically following it. The 
author suggested that electronics could easily 
provide the first; five parameters would be 
needed to define the position of the object in 
space and many techniques were available for 
producing them. The translation of the para- 
meters into physical movement offered rather 
more of a problem. 

As a suggestion towards showing that the 
problem could be solved, Mr. Baker described a 
possible form for a flexible arm. The unit from 
which the joints could be built up was a thin 
metal annulus. This unit had four sockets 
impressed on two diameters at right angles, 
such that those on one diameter were concave 
downwards and those on the other, concave 
upwards. In addition, holes were drilled equi- 
distant between the sockets through which the 
control wires passed. Ball bearings placed in 
the sockets enabled each annulus to tilt with 
respect to its neighbour when the control wires, 
possibly Bowden cables, were tightened or 
slackened. A comph:te arm would consist of 
two such joints connecting three rigid members 
with the control wires for the further joint passing 
up the centre. Further flexibility could be 
provided by a “wrist” joint to which the 
“hand ” would be attached. 

In order to avoid making a complicated 
“ hand,” a number of different forms might be 
provided, and the programme of the machine 
so arranged that a suitable one was selected 
from a rack for each operation. The old hand 





could be detached and the new one connected 
by some simple automatic latching device. 

After saying that there were several methods 
of operating the control wires, the author 
described a simple electro-mechanical device for 
the purpose. In this, each pair of Bowden 
cables passed round and were attached at one 
point to a pulley driven by a motor through an 
electro-magnetic clutch mechanism. A sensing 
device, such as a potentiometer, connected to the 
pulley would control the amount of movement. 

A large number of methods of storing and 
repeating the programme of operations were 
already available in the present range of elec- 
tronics. Mr. Baker suggested that a telephone 
selector system was possibly the simplest and 
described one suitable for this application. 
Either setting potentiometers or a digital device 
using punched tape might be used with the 
selectors. 

The author ended by saying that the devices 
he had described were only suggestions to show 
that the problem could be overcome. Such 
handling machines could be kept in store and 
brought out when operations within their capa- 
bilities were involved and clamped to the machine 
tool in use. 


x *k * 


OLD MODEL OF THE 
* ROCKET” 


A model of the “‘ Rocket” which has recently 
come into the possession of Babcock and Wilcox, 
Limited, is noteworthy on account of its historic 
associations. It is believed to have been built 
less than ten years after its famous prototype was 
still in steam. 

According to available records, the model 
was one of two built by a workman in the works 
of Robert Stephenson and Company soon after 
the death of George Stephenson in 1848, to com- 
memorate one of his most outstanding achieve- 
ments. One model, it is said, was presented to 
Robert Stephenson, son of George, but of this 
there is no trace. The other model was presented 
to George Robert Stephenson, nephew of 
George and a director of the firm, and was 
eventually passed to his son, Thomas St. Law- 
rence Stephenson, and then to a son of his wife 





















An old model of 
Stephenson’s Rocket 
which has_ recently 
been acquired by 
Babcock and Wilcox, 
Limited. 
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by a previous marriage, Mr. William Ale) der 
Mitchell. It has now been acquired by Bz -ock 
and Wilcox, Limited, because of its inte; ting 
association with the pioneer days of stean . and 
will join the collection of models in their ‘vate 
exhibition hall and cinema in Salisbury ° uare 
House, London. 

The scale of the model is approximate! one- 
fifteenth full size, the gauge being just unde 4 in, 
The length is 15 in. between the buffer bea . and 
the rear of the footplate, and the overall eight 
is 12 in. to the chimney top. It stands on a 
miniature track under a glass dome 20 in. high, 
Made principally of brass, with a copper boiler, 
it appears to be complete in detail, and was 
obviously intended to steam. 


xk * 


EUROPEAN ATOMIC 
ENERGY SOCIETY 
Co-operating on Engineering 
Applications 


The Atomic Energy Commissions of Belgium, 
France, Italy, the Netherlands, Norway, Sweden, 
Switzerland and the United Kingdom have 
established a European Atomic Energy Society 
(Société Européenne d’Energie Atomique), to 
promote co-operation in nuclear energy research 
and engineering and to develop the industrial 
uses of atomic energy. Its activities will not 
overlap those of the European Nuclear Research 
Centre in Geneva, which will carry out pure 
scientific research. 

In more detail the new body will arrange regu- 
lar international meetings of those working on 
the peaceful application of nuclear energy and 
establish a centre of information on the availa- 
bility of materials and equipment; promote the 
circulation of reports and other information and 
possibly encourage the establishment of an 
international journal; work for standardisation 
of nomenclature and symbols; and promote the 
study of safety measures. 

Sir John Cockcroft has been elected the first 
president with Mr. G. Randers (Norway) as 
executive vice-president and Dr. B. Goldschmidt 
(France) as vice-president. Mr. Randers will be 
responsible for the secretariat, and will also lead 
a working group which will deal with the 
activities of the Society between council meetings. 

Membership is at present limited to nations 
which have already established nuclear energy 
projects but, on the unanimous decision of 
existing members, invitations to join the society 
may be issued to other European Atomic 
Energy Commissions. 
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PERSONAL 


H.R... THE DUKE oF EprinsurGu, K.G., K.T., 
p.C., he; been made an honorary member of the 
Enginee: ing Institute of Canada. 

Mr. |. CHAMBERLAIN, chief engineer, and Mr. 
H. A. BLACKWELL, manager of the evaporator 
division, Aiton & Co. Ltd., Stores-road, Derby, 
have been elected directors. Mr. Chamberlain has 
been associated with the firm since December, 1914, 
and Mr. Blackwell since October, 1921. 


Mr. C. J. BARKER has been appointed general 
managing director, and Mr. F. H. Brooks, managing 
director in charge of production and technical deve- 
lopment of the Wellman Smith Owen Engineering 
Corporation Ltd., Parnell House, Wilton-road, 
London, S.W.1. 

Mr. ALBERT JACKSON, A.Met., F.I.M., general 
works manager, Appleby-Frodingham Steel Co., 
Scunthorpe, Lincolnshire (Branch of the United 
Steel Companies Ltd.), has been elected a director 
of the Appleby-Frodingham Steel Company. 

Mr. R. G. BRAITHWaITE, M.I.C.E., director and 
welding consultant to Braithwaite & Co. (Structural) 
Ltd., has been installed as President of the Institute 
of Welding, 2 Buckingham Palace-gardens, Bucking- 
ham Palace-road, London, S.W.1, in succession to 
Mr. A. ROBERT KENKINS, J.P., M.I.Mech.E. 

Mr. G. W. Bone, M.I.Mech.E., A.F.R.Ae.S., has 
been elected a director of Ruston and Hornsby Ltd., 
Lincoln. He joined Davey, Paxman & Co. Ltd., 
Colchester, in 1945 and was elected to the board of 
that company in December, 1948. 

Mr. BRIAN GRIMSTON, A.M.I.Mech.E., who has 
been associated with Grimston Astor Ltd., designers 
and builders of light-alloy launches, Bideford, 
N. Devon, since the company was formed in 1946 
as managing director and chairman, is retiring from 
the board. Mr. Grimston has decided to con- 
centrate his energies abroad, but his experience and 
technical advice will continue to be available to the 
company in its future activities. 


_Mr. W. E. JoHNsoN, who is head of the research 
division of Powers-Samas Accounting Machines Ltd., 
has been elected a director. 


Mr. R. N. YounG has been appointed a director 
of Tipper Industries Ltd., Birmingham. 

Mr. JoHN HILTON, O.B.E., M.I.Mech.E., and 
Mr. C, D. H. Wess, A.I.E.E., A.I.Mech.E., have 
been appointed executive directors of the Plessey 
Co., Ltd., Ilford, Essex. Mr. Hilton is general 
manager of the firm’s aircraft mechanical division 
and Mr. Webb, general manager of the aircraft elec- 
trical division and a director of Plessey (Northern 
Ireland) Ltd. 

Mr. R. R. KENDERDINE, M.I.Prod.E., has been 
appointed an executive director of Crompton Parkin- 
son Ltd., Crompton House, Aldwych, London, 
W.C.2, as from August 16. 

Mr. L. R. SarGenT has been appointed plant 
engineer at the Chelmsford Works of Marconi’s 
Wireless Telegraph Co. Ltd., in succession to MR. 
R. SARGENT, who has reached the retiring age but is 
continuing his service with the company in the capa- 
city of assistant to the works manager. 


Mr. P. O. Wyner, B.Sc., A.M.Brit.I.R.E., has 
been appointed Press officer in the publicity division 
of Mullard Ltd., Century House, Shaftesbury 
Avenue, London, W.C.2. 


xk * 


BUSINESS CHANGES 


THE BristoL AEROPLANE Co. Ltp., Filton, Bristol, 
have bought all the shares in the capital of MAc- 
DONALD BROTHERS AIRCRAFT Ltp., of Winnipeg, 

- The transfer took place on July 31. Sir 

Be >, VERON SMITH, oo managing director of 
0! Company, is to ome chai 

MacDonald heen. lanai 

GENERAL REFRACTORIES LTD. have o 

; ’ pened an 

Office at The White House, 111 New-street, Birming- 

- 2. This address will be the headquarters of 

G. JrirriraHs, who will be assisted by Mr. 

- M. “IKMAN. Mr. G. G. ABRAHAM has been 
appointec to represent the firm in the Middlesbrough 
afea, in s\ cession to the late Mr. C. RAMSDEN. 

TH British Locomotive Co. Ltp., 110 


Flemingt: street, Springburn, Glasgow, N., have 
signed ar _ :reement with MASCHINENFABRIK AUGS- 
el 3ERG A.G., Augsburg, Germany, which 
Share ae Glasgow firm to manufacture M.A.N. 
San €n. ‘cs for rail traction and other purposes 
app: ‘mately 100 b.h.p. to 2,000 b.h.p. 
sw! »x LimiTED, 94 Brompton-road, London, 


concluded arrangements with the Blaw- 


Knox Company of the U.S.A., for the manufacture 
in Great Britain of “ Buflovak” equipment for 
evaporating, drying, solvent recovery and other pro- 
cesses. This new secticn of Blaw Knox Ltd. will 
be under the management of Mr. G. N. HARCOURT, 
who was vice-president, engineering, of the Buflovak 
equipment division of the Blaw-Knox Co. of America. 


THE BARRY CORPORATION, manufacturers of shock 
and vibration-isolation equipment, Watertown, Massa- 
chusetts, U.S.A., announce that CEMENTATION 
(MUFFELITE) Ltp., London, have been licensed to 
manufacture Barry products for sale in Great Britain 
and on the Continent. 


x kk * 


Obituary 


_ «SIR HENRY WALKER, C.B.E. 


A Former Chief Inspector of Mines 


We regret to record the death of Sir Henry 
Walker, which occurred on Tuesday, August 3, 
at Worplesdon, Surrey, at the age of 81. During 
the whole of his working life he had been con- 
nected with the mines inspectorate, eventually 
reaching the position of chief inspector. 

Henry Walker was born at Saltburn-on-Sea 
in 1873 and was educated at Durham School, 
after which he studied mining engineering at 
Armstrong College. He then joined the inspec- 
torate of mines in the Home Office and became 
in turn deputy chief inspector and chief inspector 
on the retirement of Sir Thomas Mottram in 
1924. He held this position until his own 
retirement 14 years later. He was subsequently 
appointed chairman of a Government com- 
mittee which was formed to examine the prob- 
lem of dust suppression in mines. 

The chief events during Walker’s tenure of 
the office of chief inspector were the disaster at 
Gresford in Denbighshire, in which 265 lives 
were lost, and the appointment of a Royal Com- 
mission on Safety in Coal Mines, of which Lord 
Rockley was chairman. The circumstances sur- 
rounding the Gresford disaster, which occurred 
in 1934, were examined by a Commission of 
three of whom Walker was one. Separate 
reports, which were not published until nearly 
three years later, were made, Walker’s own con- 
tribution calling attention to the inadequacy of 
the ventilation and the breaking of the regula- 
tions both by officials and workmen. 

Walker received the honour of knighthood in 
1928; he had been made a Commander of the 
Order of the British Empire eight years earlier. 


x *k * 
We regret also to record the deaths of the following: 


Mr. WILLIAM RAWLINGS, on July 30, at the age of 
77. He was formerly secretary of William Doxford 
and Sons Ltd., Pallion Yard, Sunderland. Joining 
the firm as an office boy in 1891, Mr. Rawlings 
became secretary of the engineering department in 
1928 and secretary of the company in 1935. He 
retired in 1945. 

COLONEL THOMAS KENNETH GORDON RIDLEY, 
O.B.E., M.C., T.D., J.P., D.L., at Coatham, Redcar, 
on August 2, at the age of 59. He was a partner in 
the firm’of Ridley, Shaw & Co. Ltd., founders, North 
Ormesby, Middlesbrough. 
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VISCOUNT AIR-LINER 
WITH IMPROVED 
PERFORMANCE 


A new mark of Viscount, the 700D, is announced 
by Vickers-Armstrongs Limited, Weybridge, 
Surrey. It has an enhanced performance, while 
retaining the same fuselage capacity, particularly 
at the extremes of its operating range. The 
first airline to order Viscount 700D aircraft is 
Central African Airways. The Viscount -700D 
is powered by Rolls-Royce Dart R.Da.6 propeller 
turbines each developing 1,550 shaft horse-power 
for take-off, in comparison with 1,400 shaft 
horse-power from the Dart R.Da.3 Mark 506 
engines of earlier Viscounts. This extra power 
has made it possible to increase the take-off 
weight to 60,000 lb.; the maximum landing 
weight has been correspondingly raised to 
54,000 Ib. The specific fuel consumption of the 
R.Da.6 engine has also been improved, with 
resultant operating economy. The 700D and 
the present Viscount are compared in the Table. 

In the Viscount 700D, the fuel system has 
been modified, there being four tanks providing 
an individual feed to each engine. The total 
permanent fuel capacity has been increased from 
1,720 Imperial gallons to 1,950 Imperial gallons, 
and there is provision for fitting two “ slipper ” 
tanks outboard of the outer engines on the 
leading edge of the wing. These tanks, which 
are not droppable but are easily removed, together 
give an additional fuel capacity of 290 gallons. 
Other modifications incorporated in the Viscount 
700D are the use of propellers with redesigned 
blades to absorb the higher take-off power with 
no increase in diameter; and a lower reduction 
gear ratio, which gives a 10 per cent. reduction 
in propeller tip speed and is expected to reduce 
the noise level from the propellers. 

The 700D represents the second stage in the 
development of the Viscount. The first stage, 
announced last year, was the up-rating of the 
Dart R.Da.3 engines to give an additional 
80 to 90 h.p. for cruising. As a result, the 
Viscount gained about 18 m.p.h. in cruising 
speed, with a faster climb and a higher cruising 
altitude. The reduced fuel consumption of the 
Dart engines led to lower operating costs. 

In the second stage, by reason of its increased 
landing weight, the Viscount 700D can carry its 
maximum payload of 12,800 Ib. in addition to full 
fuel reserves; hitherto, this has not been possible 
on some shorter routes, on account of the weight 
penalty imposed by fuel-reserve requirements. 
At the other end of the range-scale, the increased 
power and fuel tankage, combined with the lower 
specific fuel consumption, enables the Viscount 
700D to carry the same payload as the present 
aircraft (8,200 lb.) over a greater distance 
(2,190 statute miles still-air range as compared 
with 1,800 statute miles). With the addition of 
slipper tanks, the maximum still-air range is 
increased to 2,410 statute miles, with a corre- 
sponding payload of 7,450 lb. 





Viscount 700 D Present Viscount 





Maximum take-off weight i i ve 
Maximum take-off weight with slipper tanks 
Maximum landing weight - ee es 
Maximum zero fuel weight 

Fuel capacity .. we ne 

Fuel capacity with slipper tanks 

Engines .. os << es 

Take-off power .. 

Seating .. na oe 

Maximum payload i ae ae 
Maximum payload with slipper tanks e 2 
Still air range with maximum payload ai ron ee 
Still air range with petaen Fe load and slipper tanks .. 
Maximum still air range (8, Ib. payload). 


Maximum still air range with slipper tanks (7,450 Ib. payload) 


Average cruising s at mean weight ah ne: 
Engine failure take-off distance at maximum weight 


,000 Ib. 57,000 Ib. 
62,000 Ib. — 
54,000 Ib. 50,000 Ib. 
49,000 Ib. 48,000 Ib. 
1,950 Imp. gallons 1,720 Imp. gallons 
2,240 Imp. gallons — 
R.Da.6 Mk. 510 R.Da.3 Mk. 505 
1,550 s.h.p. 1,400 s.h.p. 
40—59 40—59 
12,800 Ib 13,000 Ib. 
12,400 1 


1,100 | statute miles 
1,800 statute miles 


303 m.p.h. 
1,660 yards 


1,450 statute miles 
1,655 statute miles 
2,190 statute miles 
2,410 statute miles 
320 m.p.h. 
1,730 yards 











OPERATING EFFICIENCY OF 
EARTHMOVING EQUIPMENT 


A paper by Mr. L. E. Schumacher “ The 
Economics of Earthmoving” was read in 
America earlier this year before the Georgia 
Highway Conference. While the paper makes no 
claims for one form of earthmoving equipment 
against another, and indeed it could not for these 
depend very much on their application to 
particular cases, it does analyse some of the 
different issues which arise when considering the 
use of wheel as opposed to track vehicles. 

Mr. Schumacher starts from the point that 
there is considerable evidence to show that 
although construction costs have increased, 
state highway tenders have gone down. By 
comparing the Bureau of Public Roads excavating 
costs with the United States composite mile he is 
able to show that excavation costs have remained 
stable while total costs have increased. The 
composite mile is based on an average of excava- 
tion, surfacing and structure costs. This nat- 
urally leads him to ask the question, has efficiency 
of equipment, labour and repairs increased at 
least as much as the price of the equipment? 
He is of the opinion that manufacturers are 
building more efficient equipment, but he also 
thinks that a more critical factor is that users 
are making a better selection of equipment for 
the particular jobs which they have to undertake. 
For instance, although many users have attempted 
to see the problem of choice as one of tracks 
versus wheels, these are not valid alternatives 
for it depends on the circumstances which should 
be used. 

The author considers that industry is correct 
in assessing the performance of earthmoving 
equipment by a combination of four factors — 
output, cost per hour, cost per yard and efficiency, 
but he considers that great care must be taken to 
assess each factor in relation to the others. For 
example, it is always possible, though not 
necessarily economic, to increase production by, 
say, better approach roads or increased super- 
vision. He thinks that a reduction in yardage 
costs can often be achieved by reducing the 
power requirements of the equipment. A case 
where this would be practicable might be where 
a contractor is inclined to use a relatively high- 
speed vehicle but decides against it owing to the 
road conditions under which it must operate. 
Other important considerations in assessing costs 
per yard are the coefficient of traction for one 
type of vehicle as against another and the time 
cycle of the excavation process from digging to 
dumping. So far as efficiency is concerned, 
Mr. Schumacher emphasises the need for keeping 
accurate machine records. He points out that 
a joint committee of the Public Roads Adminis- 
tration and its Highway Research Board found 
that the total working time available for wheeled 
units was only 46 per cent. owing to weather 
conditions, whereas track-type tractor units lost 
only 25 per cent. of their working time from this 
cause. 


TRACTOR-DRAWN SCRAPERS 


Contractors in vurious parts of the United 
States have been making returns to one of the 
large American builders of earthmoving equip- 
ment on the economics of crawler and wheel 
equipment. From the first 70 of these returns 
certain conclusions emerge and those of general 
interest are given below. First, more than 94 per 
cent. of the contractors are using tractor-drawn 
scrapers for opening cuts, flooring fills, cutting 
down grades, stripping top soil, finishing grades 
and hauling to embankments and waste areas. 
Second, greater emphasis has been placed by 


makers of the larger-capacity wheeled scraper 
units on the condition of the material, adversity 
of grades and under-foot conditions than on the 
length of hauls. Third, no hard and fast rule 
governing the length of hauls is discernible 
owing to the variety of conditions. Work 
studies by the Production Cost Unit of the 
Bureau of Public Roads on 42 grading jobs 
taken at random show that in more than 9,000 


RESEARCH 


The latest report of the Forest Products Research 
Board* refers to the handicap imposed on the 
development of important research work by 
the “rigid limitations on the recruitment of 
staff’ and also to the fact that basic research 
is being impeded owing to so large a ‘part of the 
time of the scientific staff being devoted to 
advisory work for industry. Both these matters 
have been mentioned before in earlier reports 
and also in the reports of other D.S.I.R. out- 
stations. Although this second state of affairs 
is no doubt an inconvenience, it should be a 
matter for satisfaction. So much has been 
heard about the neglect of industry to apply the 
results of scientific work that it can only be a 
matter for gratification that the timber-using 
industries are taking advantage of the scientific 
knowledge available at Princes Risborough. 
During the year, 5,923 inquiries were dealt with 
by letter or report, and 31,466 leaflets were 
issued in reply to routine queries. 

Work on the examination and testing of 
colonial and tropical timbers new to industry, 
which has been going on for many years, con- 
tinues. This matter is mainly of importance to 
the furniture industry, but a new interest is 
involved in the investigation into the possibility 
of using various Commonwealth timbers for 
making matches. A possible engineering appli- 
cation of one of these new materials is for the 
construction of transmission poles. Owing to 
limitation in the supply of softwood poles, at 
the request of the Southern Electricity Board, 
tests have been made on samples of a consign- 
ment of Wallaba from British Guiana. The 
standard tests showed that for an increase in 
weight of 80 per cent., the bending strength and 
stiffness showed increases of 66 per cent. and 
80 per cent. over redwood poles. 

Another matter of direct engineering interest 
concerns the life of railway sleepers. Service 
trials have been in progress since 1935, and 
sleepers removed during the course of normal 
track re-laying have indicated that on fast main 
lines mechanical degrade is a much more common 
cause of deterioration than fungal decay. It is 
stated that in the future western hemlock will 
probably have to be used on an increasing scale 
for sleepers in this country; trials are now being 
carried out by British Railways. Hemlock is 
considerably easier to impregnate with preserva- 
tive than Douglas fir, but has been found to be 
very variable in quality. Some consignments of 
hemlock received at the laboratory were found 
to contain an appreciable amount of a species 
of fir which is not easily distinguished from 
hemlock. 


SEASONING IN KILNS 


A long section of the report deals with the 
kiln-seasoning of timber. Some account of 


* Forest Products Research 1953, H.M. Stationery 
Office. (3s.) 
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observations of 17 crawler tractor and s: aper 
combinations there was a medium-haul d: ance 
of 565 ft. one way. In about the same n.inber 
of observations of 65 rubber-tyred scrape’ units 
the average one way haul was 925 ft. F irther 
analysis showed that 87 per cent. of the t: ictor- 
drawn scrapers were used on hauls up to 1, 100 ft. 
and 61 per cent.. were used on hauls les: than 
600 ft. Of the wheel-type tractors, 72 per cent. 
were on hauls up to 1,000 ft. and 37 per cent. 
were on hauls up to 600 ft. There was a certain 
amount of over-lapping of hauls between the 
two types of unit depending on the circum. 
stances of the job. 


ON WOOD 


tests on a wide range of timbers is given. These 
were made to determine the effect of air speed and 
relative humidity on drying rates. A _ general 
conclusion come to was that air speed had its 
greatest effect when the wood was green, its 
influence decreasing as the transfusion rate of the 
moisture in the wood became a limiting factor. 
The use of superheated steam in kiln seasoning 
has given fairly satisfactory results with some 
softwoods and experiments with some light- 
weight hardwoods have now been carried out. 
They have shown that, at least for some species, 
the use of superheated steam results in rapid 
drying with but little increase in degrade over that 
incurred in normal kiln seasoning. 

Another main section of the report is con- 
cerned with plywood investigations. The be- 
haviour of adhesives is an important factor in 
plywood life and tests have been carried out by 
exposing plywood panels to atmospheric in- 
fluences at Port Harcourt in Nigeria. They 
showed that phenol and resorcinol type adhesives 
in beech plywood show negligible deterioration 
under tropical conditions. Some work has been 
done on “ preserved plywood,” that is, plywood 
made from veneers previously impregnated with 
a preservative. A point at issue is whether or 
not a satisfactory bond can be made between 
treated veneers. Tests have shown that liquid 
phenolic resin glues can produce a satisfactory 
bond, not quite so high as with normal veneers, 
but not likely to deteriorate with time. 

The mycological investigations carried out at 
the laboratory are rather outside the engineering 
sphere, but are none-the-less of importance in 
some engineering applications. Examples are 
furnished by the breakdown of timber in water- 
cooling towers and the decay of ship timbers. 
Long-term observations have been continued on 
laminated beam and ply-clad frame units on 
the experimental motor torpedo boat at H.M.S. 
Hornet. An examination of H.M.S. Victory 
has also been carried out. A favourable impres- 
sion was gained of the general condition of her 
oak timbers, the only active decay noted being on 
softwood beams installed during fairly recent 
repairs. It is thought that the practice of hosing- 
down the decks is a contributory cause of this. 


“x & ® 


INDEX TO “ENGINEERING ” 
Volume 176 now ready 


The Index to Volume 176 of ENGINEERING ( July- 
December, 1953) is now ready and will be “<<? 
any reader, without charge and postage og 3 
on application being made to the Publisher, 

and 36, Bedford-street, London, W.C.2. Any 
reader wishing to receive regular copies of the 
Index as they are published can apply to be put 
on the mailing list. Those already on the m iiling 


list need not re-apply. 
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THE BRITISH ASSOCIATION MEETING 
AT OXFORD 
PAPERS TO BE PUBLISHED IN “ ENGINEERING ” 


There can surely be no other society in the world 
which offers such a feast of science and tech- 
nology at its annual meeting as the British 
Association - and which opens its meetings to 
all who are interested, including students. It 
would be difficult, also, to imagine a more 
agreeable opportunity for talking “shop” 
than that provided by the programme of visits, 
excursions, addresses and social occasions, or a 
meeting where the various branches of science 
are so deliberately allowed to overlap. At this 
year’s meeting at Oxford, from September 1 to 8, 
the papers of engineering interest include not only 
those in Section G (Engineering), but also others 
in the sections devoted to geography, economics, 
physiology, psychology, education and agri- 
culture. 

The prospect of a B.A. meeting at Oxford 
raises high hopes, for it was the meeting there in 
1832 which marked the real debut of the Asso- 
ciation; it was there, at the 1860 meeting, that 
Huxley championed Darwinism; and it was 
there, in 1894, that the first public demon- 
stration of wireless was given and Lord Rayleigh 
announced the discovery of argon. Though it 
would be hard, indeed, to equal such brilliant 
antecedents this year, no one can know, until 
the meeting, what Sir John Cockcroft will have 
to say in his presidential address to Section A 
(mathematics and physics) on “* Recent Develop- 
ments in Nuclear Physics”; or what theme 
Dr. E. D. Adrian, President of the Royal Society 
and of the Association, will develop in his address 
on “Science and Human Nature.” More than 
300 speakers are due to address the various 
sections of the meeting. 

The papers of the Engineering Section will be 
published, after the meeting, in ENGINEERING. 
This practice, which has been followed for many 
years, is valued by readers who cannot attend 
the meeting, because the Association are norm- 
ally able to publish only the presidential 
addresses. The President of Section G, Dr. 
Willis Jackson, F.R.S., will be speaking on 
“The Effect of New Materials on Engineering 
Progress.” The papers to be presented to the 
Section cover: efficient industrial steam genera- 
tion; the drainage and utilisation of firedamp 
from collieries; the relationship between vehicle 
characteristics and road accidents; vehicle design 
for safety; combustion problems of the dual- 
fuel engine; transistors; dynamic behaviour of 
the self-excited series transductor with direct- 
current output; the protection of coastal lands 
against flooding and erosion; Nature’s method of 
coastal protection; the mechanism of a simple 
drawing operation; the yield point in steel; 
recruitment to the engineering profession; the 
status of the engineer in management; the cross- 
channel power cable; the printing and making of 
books ; and the photographic composition of 
reading matter by machinery. 

Some of the subjects covered at meetings of 
the other sections will include low-temperature 
Physics ; semi-conductors, transistors and photo- 
cells; nuclear physics; coal and Britain’s future: 


metals «»d alloys; early paper-mills in England; 
wage <i! crentials; the impact of North American 
enterp on British industrial productivity; the 
fate 0! «loption of new ideas in British industry 
and ac: -ulture; case studies in the application 
of scic to industry; physiological aspects of 
ae d ventilation; learning manipulative 


i visual aids; ambitiousness among 


school-leavers; and the ciné-camera as a tool of 
science. 

Two of the evening discourses are to be on 
“Science and Religion,” by Professor C. A. 
Coulson, F.R.S., and on “ Friction,” by Dr. 
F. P. Bowden, F.R.S. An exhibition to illus- 
trate the history of metrology is to be staged at 
the Ashmolean Museum, and the J. A. Billmeir 
collection of scientific instruments (13th to 19th 
centuries), already open at the Museum of the 
History of Science, will remain open during the 
B.A. meeting. 

Future meetings of the Association are to be 
at Bristol in 1955, Sheffield in 1956 and Dublin 
in 1957. 


xk k * 


SCIENCE TEACHERS FOR 
SCHOOLS 


Industry's Needs 


In January, the Federation of British Industries 
(F.B.I.) held a one-day conference to consider 
the growing shortage of science teachers in 
grammar schools — a shortage which the National 
Advisory Council on the Training and Supply 
of Teachers described, in their 1953 report, as 
a national problem which, if not solved, would 
have serious consequences. Itis likely to become 
particularly acute between 1955 and 1960, 
owing to the rapidly increasing secondary school 
population, and it is estimated that there will be 
an accumulated deficiency of at least 2,300 
teachers. There is evidence, moreover, that 
the quality of science teachers recruited since 
the end of the second World War has deterio- 
rated — an equally serious problem. 

As a result of the F.B.I. conference, an 
independent committee under the chairman- 
ship of Dr. Percy Dunsheath, composed of 
representatives from industry, the universities 
and technical colleges, schools, and other 
organisations, was set up “‘ to consider methods 
of improving the supply of science teachers to 
the schools, with a view to (i) alleviating the 
shortage during the difficult years 1955-1960; 
and (ii) finding a long-term solution to the 
problem...” The report of this committee, 
published on July 28, has been submitted to the 
Ministers of Education and of Labour and 
National Service, the Lord President of the 
Council, and the Chancellor of the Exchequer. 
(‘‘ The Shortage of Science Teachers,” Federa- 
tion of British Industries, 21 Tothill-street, 
London, S.W.1, price 1s. 6d.) 

The scarcity of graduate science teachers, the 
committee state, is a particular aspect of the 
general shortage of scientists which can only be 
remedied by increasing the number of university 
students graduating annually in science. They 
recommend, therefore, that university science 
departments should be expanded progressively, 
and that the proportion of sixth-form pupils 
taking science courses in grammar and inde- 
pendent schools should be increased — although 
this depends upon the availability of suitable 
teaching staff which, in some schools, simply 
does not exist at present. 

Since the numberof students graduating in 
science cannot be sufficiently increased to make 
upthe deficiency before 1959 - 1960, the com- 
mittee recommend that, to ensure that the 
schools get..a higher proportion of the present 
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output, teaching should be made more attractive 
financially, and they have accordingly proposed 
a revised salary scale, with the establishment of 
four grades, which would offer opportunities 
for promotion more in keeping with those 
which currently exist in industry. This would 
then make it feasible for those who had entered 
research, but had not proved to be suitable, to 
transfer to the teaching profession. The cost, 
they estimate, would be about £14 million applied 
to graduate science teachers only, but since the 
scheme would probably have to be applied also 
to arts graduates, it is likely that this cost would 
be more than doubled. 


xk * 


KEMANO-KITIMAT HYDRO- 
ELECTRIC SCHEME 


First Aluminium Ingot Poured 
at 1,670,000-h.p. Plant 


The completion of the initial stage of the 
1,670,000-h.p. hydro-electric and aluminium 
smelting project, which has been constructed by 
the Aluminum Company of Canada, Limited, 
on the Pacific coast of Canada was celebrated by 
the pouring of the first ingot at Kitimat, British 
Columbia on Tuesday, August 3. 

As described on page 430 of our issue of 
April 2, the project has involved the movement 
of more than 6 million tons of rock and clay 
into the canyon of the Nechako river for the 
construction of the Kenney dam. This dam, 
which is 1,550 ft. long and 317 ft. high, impounds 
water to form a reservoir 150 miles long with a 
capacity of 873,000 million cub. ft. The reservoir 
is connected through a tunnel 10 miles long 
and 25 ft. in diameter to penstocks, the inlets 
to which are 2,600 ft. above the Kemano power 
house. 

This power house, which has been constructed 
underground, at present contains three 140,000- 
h.p. turbines which were started on Thursday 
July 15. Power is transmitted thence at 300 kV 
a distance of nearly 50 miles to Kitimat over 
country the character of which greatly added to 
the difficulties of erection. 

Eventually the installed capacity of the power 
house will be raised to 2,240,000 h.p., generating 
sufficient energy to enable 550,000 tons of 
aluminium to be produced annually. This is 
equal to the company’s present production in 
Canada. 

xk k * 


Letters to the Editor 


: TRADE WITH RUSSIA 
A Source of Information 


Sir, Ina Weekly Survey note on Russian Trade 
in your issue of August 6, it is stated that “ little 
information is available concerning trade channels 
with Soviet Russia.” I would venture to point 
out, however, that full information on this 
subject and considered advice as to the prospects 
of trade with the Soviet Union in any specific 
goods are readily obtainable from this Chamber. 
The Chamber is an entirely non-political organ- 
isation affiliated to the Association of British 
Chambers of Commerce and, having a joint 
British and Soviet constitution, is in a unique 
position to supply such information and advice. 
Yours faithfully, 
A. E. STurpy; 
Secretary. 
The Russo-British Chamber of Commerce, 
2, Lowndes-street, 
“1 London, S.W.1. 
August 6, 1954. 


200 


PROFESSIONAL GRADES IN 
THE CIVIL SERVICE 


A Plea for Greater Recognition 


As long ago as 1914, the fourth report of the 
Royal Commission on the Civil Service acknow- 
ledged that it was an accepted principle with all 
parties that the Government should be a “* model 
employer.” Later, in July, 1922, Sir Russell 
Scott, then Controller of Establishments at the 
Treasury, when giving evidence before the 
Select Committee on Estimates, respecting the 
practice of taking outside conditions into account 
in connection with pay in the Civil Service, 
affirmed that this meant conditions prevailing 
among “ the best employers and not the worst.” 

That these broad principles have not been 
adequately maintained, at any rate as far as the 
professional grades are concerned, was part of 
the case made by the Institution of Professional 
Civil Servants in its evidence before the present 
Royal Commission on pay and prospects in 
the Civil Service. 

This evidence, published in full in the July 
issue of State Service, the Institution’s official 
journal, shows that the organisation was formed 
in 1919 and that, at the end of last year, it had 
more than 43,000 members. It is the employees’ 
association recognised by the Treasury as having 
sole representative authority for a wide range of 
Civil Servants, including actuaries, doctors, 
scientific officers, and the technical works, 
engineering and allied grades. Professional 
engineers in the Post Office are members, and 
the Institution shares with another body the 
representation of engineering and architectural 
draughtsmen, drawing-office assistants and 
tracers. 

The Institution submitted that not the least 
of the Commission’s responsibilities was to 
recommend such arrangements as would restore 
the prestige of the Service and ensure that its 
conditions be sufficiently attractive to give rise 
to reasonable competition. It considered that 
pay should be maintained at its real value, 
through National Whitley Council arrange- 
ments, on the basis of experience outside the 
Service, as disclosed by the wage-rates index, 
for salaries up to the maximum of the clerical 
class, and by other general statistical indications 
for classes on salary scales higher than those of 
the clerical class. 

Pay should be based on the responsibilities 
involved in the post, on the need for the proper 
maintenance and development of the officer’s 
cultural and professional standards, and on his 
social position as a Civil Servant. It should take 
into account the pay and emoluments given 
outside the Service by the best employers, and 
the level of remuneration accorded to officers in 
the Service exercising similar responsibilities. 

The Instituticn requested that professional, 
technical and scientific Civil Servants should be 
given such a status in relation to other sections 
as would more accurately represent relations 
obtaining between administrators and _profes- 
sional men outside the Service, reflect the 
importance of professional men to the well-being 
of the country generally, and encourage young 
people to take up orofessional and technical 
careers. It was suggested that the Royal Com- 
mission should re-shape the relationships 
between the administrative, executive, and 


clerical grades and the professional side of the 
Service, so as to leave no doubt of the import- 
ance of the last mentioned. 

With respect to remuneration, the Institution 
pointed out that, until a few months ago, no 
professional officer, other than three legal per- 
sonnel, was paid as much as a permanent secre- 





tary, except where more than one position was 
held. Three posts in the Atomic Energy Depart- 
ment had been upgraded recently to a salary of 
£4,500 a year. Only one permanent secretary, 
the secretary of the Department of Scientific 
and Industrial Research, had had other than a 
purely administrative background to his career. 
The Institution considered that these matters 
constituted a grave criticism of the existing Civil 
Service. 

The works group of the Service, many of the 
higher ranks of which are members of the 
Institutions of Civil, Mechanical and Electrical 
Engineers, was formed during the general re- 
organisation of professional and technical grades 
in 1946, and was reviewed by the Gardiner 
Committee in 1951. Of the total of 9,000 
established officers in the group, only 22 per 
cent., about 2,000, are in the senior grade or 
above. Although that grade, the Institution 
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urged, could not be regarded as the career rade 
for the group, its maximum salary wa only 
£1,575 a year. That contrasted sharp!) with 
the administrative side of the Service wh: = the 
rank of assistant secretary, with a maxim m of 
£2,100 a year, was the recognised career ¢ ade, 

The Institution submitted that, to prov ie an 
adequate career for the technical officers, = was 
imperative to increase the scales of pay <f the 
technical classes and to establish those sc2 2s on 
a basis of parity with those applicable ‘> the 
executive classes. 

Numerous examples of the qualifications 
required for particular posts and of the rates 
of pay these positions carry are given by the 
Institution in what it describes as its “ tome” 
of evidence. As the Commission will continue 
its sittings until November 23, there appears to 
be little prospect of its report being published 
during this year. 


THE FUEL RESEARCH STATION 


If all hand-fired natural-draught shell boilers 
in use in industry were equipped with smoke- 
eliminator doors of the type that have been 
developed by the Fuel Research Station and are 
now manufactured commercially by several 
firms, there would not only be much less industrial 
smoke emission and consequent air pollution, 
but also a saving of nearly one million tons of 
coal a year for the same amount of steam raised. 
This statement is made by the chairman of the 
Fuel Research Board in the Board’s annual 
report, ‘“‘ Fuel Research, 1953,” published 
by H.M. Stationery Office (2s. 6d. net). To 
obtain the maximum efficiency when using the 
smoke-eliminator door, the stoker needs to know 
when smoke is being emitted, and a simple 
method of sighting smoke has now been deve- 
loped at the Fuel Research Station, which is 
considered to be specially useful for a battery 
of boilers discharging into one chimney, since it 
allows the smoking furnaces to be identified. 
Other work carried out on hand-fired boilers 
includes the development of a small furnace 
for a portable boiler and 2-h.p. steam engine. 

Tests carried out using coke breeze and other 
low-grade fuels have demonstrated that the 
good distribution obtained with grates in which 
the air openings are in the form of small holes 
or narrow slots is probably due to the fact 
that the small openings cause the air to move 
through the first inch or two of the fuel bed in 
small channels at high velocity. Higher up in 
the fuel bed the air is distributed more evenly. 
This observation may help in designing a suitable 
grate without the very small openings which tend 
to become choked with ash and fuel. 

As a result of the increasing use of pulverised 
coal in electricity generating stations, more 
attention is now being given to the deposits likely 
to arise with this method of firing. This work 
is carried out for the Boiler Availability Com- 
mittee. A new type of deposit, bonded by 
calcium salts, has been discovered which may 
lead to trouble if coals with a high chlorine 
content in addition to the usual amounts of cal- 
cium and sulphur are burnt. Other work on 
pulverised fuel includes assessing the grinda- 
bility of coal. 


COAL-FIRED GAS TURBINES 


Combustion chambers for coal-fired gas 
turbines are still under development — a “ straight- 
through ” chamber and a vortex chamber at the 
Fuel Research Station, and a cyclone chamber 
at the British Coal Utilisation Research Associa- 
tion. Progress on the latter was described in 
the recently-issued annual report of B.C.U.R.A., 


summarised on page 14 of our July 2, 1954, 
issue. Up to the present, all the work has 
been carried out at atmospheric pressure, 
Modified straight-through combustion chambers 
are, however, already in use in experimental 
turbines (both open- and closed-cycle types) 
being developed by commercial firms, and it has 
become desirable to determine the effect of 
operating at the pressure required in an open- 
cycle gas turbine (about 4 atmospheres). During 
the past year, therefore, effort at the Fuel 
Research Station has mainly been concentrated 
on developing a pressurised version of the 
straight-through chamber, which will be erected 
in a_ specially-equipped laboratory recently 
built at the National Gas Turbine Establish- 
ment. 


FISCHER-TROPSCH PROCESS 


Studies on the synthesis of oils and chemicals 
by the Fischer-Tropsch process have continued, 
embracing many aspects—the development of 
suitable catalysts, ascertaining the best condi- 
tions to obtain the desired products, and working 
on the chemical engineering problems involved 
in the large-scale operation of the process. 
These problems include the design of reaction 
vessels for various methods — with a fixed bed of 
catalyst, a fluidised bed of powdered catalyst, or 
a suspension of powdered catalyst in a liquid 
medium. Using a water-cooled bed of fluidised 
iron catalyst, in a large pilot plant, smooth 
operation was achieved with a conversion of 
92 per cent. of the synthesis gas and a daily 
production of some 60 gallons of condensed gas, 
liquid hydrocarbons, wax, alcohols and other 
compounds containing oxygen. 

Other work carried out during the year 
includes investigations in the production of 
metallurgical and reactive domestic cokes by the 
carbonisation of coal; the development of 
cheaper processes for the gasification of low- 
grade coals and cokes; the investigation, for 
the Admiralty, of the thickening of residual 
oils in storage and the separation of fuel oils 
from sea water; fundamental chemical and 
physical studies on the constitution of coal; 
and the testing of domestic heating appliances 
to a revised schedule of performance, and 
investigating them under conditions which 
approach much more closely to domestic usage 
than to conventional test-bench methods. A 
new stable photo-electric and optical sinoke 
recorder has been developed which will make it 
possible to investigate the smoke emission ‘rom 
all coal-burning appliances tested in the C2Iorl- 
meter Building. 
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BOOK REVIEWS 


The Physics of Experimental Method. By H. J. J. 
BRADDiCK. Chapman and Hall, Limited, 
37 Esscx-street, London, W.C.2. (35s.) 


In an introductory essay devoted to the place 
of experiment in physical science, Dr. Braddick 
defines a scientific experiment as a deliberately 
arranged series of events intended to reveal as 
dearly as possible some regularity in the 
behaviour of objects. To the extent that such 
an experiment is reproducible, its results are 
universally convincing. To the extent that those 
results can be expressed quantitatively, the 
regularity in objective behaviour which they 
reveal — the so-called natural law —can be pre- 
cisely specified. It follows that precise physical 
measurement is an essential factor in systematic 
scientific investigation, and that the conduct of 
an experiment in such a manner, and with such 
apparatus, that quantitative results are in fact 
reproducible within reasonable limits of accuracy, 
is correspondingly important. The conduct of 
an experiment is thus itself an exercise in physics. 
Itembraces the planning of the work, the selection 
of the most suitable apparatus and instruments, 
the design and construction of special equipment, 
the use of the complete assembly, the examination 
of sources of error and other experimental 
uncertainty, and the final analysis of the results 
in such a way as to permit valid conclusions to 
be drawn. 

These basic requirements of a _ successful 
experiment evidently cover, with some degree of 
modification, a much wider field of scientific 
effort than experimental physics alone. They 
apply with equal truth to a large proportion of 
applied physical science, including engineering 
research and development, as well as to many 
of the methods of inspection and quality control 
now practised in industry. Some such con- 
siderations, no doubt, influenced Dr. Braddick 
in wording the title of his book as he did, rather 
than restricting its implied usefulness to the 
methods of experimental physics. Nevertheless, 
he has not found it possible, in one book, to 
discuss more than a typical range of experi- 
mentation for which a knowledge of the prin- 
ciples and techniques of laboratory physics are 
the essential bases. As Professor Blackett 
implies in his foreword, the arbitrary selection 
of topics bears the stamp of the author’s per- 
sonality, and reflects more particularly those 
branches of science with which, in learning, 
teaching, research and invention, Dr. Braddick 
has been most directly concerned. 

The common ground of methodical experi- 
menting occupies the first part of the book, 
Where emphasis is very properly placed on the 
importance of a constantly critical attitude 
towards observations, and the use of statistical 
methods for examining and appraising results so 
as to minimise uncontrollable errors. Some of 
the most appropriate mathematical techniques 
are exemplified and discussed by Mr. J. Maddox, 
one of the author’s colleagues at Manchester 
University. Sources of practical, as distinct 
from mathematical, experimental error are next 
considered in a discussion of the mechanical 
aspects of apparatus and instruments, in the 
course of which, such matters as kinematic 
design, dynamic balance of rotating components 
and devices for suppressing vibration are 
explained. Valuably supplementing this section 
i$ a review of the mechanical and physical 
behaviour of materials that are especially useful 
for the construction of experimental apparatus. 
Metals, »lastics and adhesives figure prominently 
In the lst, attention being directed mainly to 
electrica’ properties although some thermal and 


optical ata are included among the tabulated 
informat »n. 
_ At th. stage in his book, Dr. Braddick’s 
individu; interests and personal experience 
ome «ore clearly apparent in the choice of 
Subjects, © types of experiment, which he has 
Selected ‘4: detailed treatment. He deals first 
with vac. 1m techniques, discussing in turn the 
Principle. :nd practices of achieving high vacua, 


the operation of vacuum pumps and gauges, the 
use of getters, leak detectors and sealing methods, 
and outlines the relevant properties of sub- 
stances that figure most prominently in vacuum 
technology. Two succeeding chapters are de- 
voted to electric and electronic techniques, with 
special reference to the indirect use of electrical 
methods for examining the many physical 
quantities that may most conveniently be 
measured in terms of their electrical effects. 
The discussion of electronics, necessarily less 
than comprehensive, is restricted to those 
principles, devices and circuits which the author 
has found especially valuable in the physics 
laboratory. Much the same general description 
applies to a very useful chapter on optics and 
photography, in which particular attention is 
directed to the choice and the practical realisation 
of optical systems for typical experimental 
purposes, while the use of standard instruments 
— the microscope, telescope, camera and photo- 
meter — is summarised along more general lines. 
The last chapter in the book describes some 
techniques of nuclear physics. For the most 
part these are concerned with laboratory appara- 
tus for collecting and counting ionising particles, 
but the discussion also embraces some electronic 
devices and photographic emulsion techniques 
used in nuclear research, and includes a brief 
but valuable note on the statistical examination 
of numerical particle-counting results. 

Preceding his survey of nuclear physical 
apparatus, Dr. Braddick has inserted a short 
study of the natural limits of measurement which, 
while basically dependent on the ultimate 
constitution of matter and therefore demanding 
some knowledge of atomic or sub-atomic 
behaviour, is here considered mainly in associa- 
tion with electronic systems for which mathema- 
tical examination can indicate theoretical 
limitations of accurate experimental measure- 
ment. In most experimental work, no doubt, 
grosser limits of accuracy are imposed by other 
factors, usually uncontrolled rather than in- 
herently uncontrollable; but Dr. Braddick serves 
a useful purpose in drawing attention to an 
aspect of the physical basis of experimental 
research that is perhaps too seldom kept in 
mind. The book as a whole conveys much the 
same general impression of emphasising things 
that ought to be known but may easily be 
forgotten or neglected. Although it is primarily 
addressed to physicists, it has a wide appeal 
throughout the experimental sciences, and 
research engineers in particular will find it a 
valuable source of theoretical information and 
practical guidance. 


Thermodynamic Tables in the Metric System for 
Water and Steam. Calculated under the guid- 
ance of O. H. FAXxEN. Forskning och Teknik 
No. 2. Nordisk Rotogravyr, Stockholm, Swe- 
den. (19 Swedish kroner.) 

For a long time there has been a desire among 

scientific workers to abandon the calorie in 

favour of the Joule so that heat and work could 
be measured in the same units, and difficulties 
about the specific heat of water would be elimin- 
ated. The change was officially endorsed by 
the Conference on Weights and Measures held 
at Paris in 1948, and to facilitate its adoption 
the Swedish Royal Academy of Engineering 

Science has now prepared a new set of Steam 

Tables in which heat quantities are listed in 

kilo-Joules. Furthermore, the bar (10® dynes 

per square centimetre) is taken as the unit of 

pressure. Kilograms, cubic metres and deg. C. 

are retained for the units of mass, volume and 

temperature respectively. 

The main table, occupying 90 out of the 147 
pages of the book, gives the volume, enthalpy 
and entropy of water and superheated steam at 
0-01 to 10-5 bars between 0 deg. and 550 deg. C. 
and at 11 to 300 bars from 0 deg. to 650 deg. C. 
For nine selected pressures in the lower range, 
the temperatures have been extended to 800 deg. 
C. Another table gives temperatures, enthalpies 
and entropies of superheated steam at volumes 
ranging from 0-004 to 100 cub. m. per kg. 
The properties of saturated steam are listed 


201 


for each_deg. C. from 0 deg. to the critical tem- 
perature of 374-15 deg. C., the derivatives we 


and the Clapeyron factors Te being also 


tabulated over the same range of temperatures. 


Values of a from 1 to 300 bars at various tem- 
peratures, and the properties of wet steam at 
constant volumes and pressures, with various 
dryness fractions are also tabulated. Finally, 
diagrams and brief tables show the heat conduc- 
tivity and the viscosity of steam at various tem- 
peratures and pressures. A _ well engraved 
Mollier diagram, about 18 in. by 20 in., is sup- 
plied with the book. 

Explanations, in Swedish, English, French, 
German, Spanish and Russian, of the symbols 
employed are given in a preface, which also 
makes clear the formule that are used in 
computing the various tables. 


x & 2® 


TRADE PUBLICATIONS 


Aluminium Casting Alloy. We have received from 
Alar, Ltd., 3 Albemarle-street, London, W.1, 
a data sheet for a new aluminium casting alloy, 
Alar 21, which has properties virtually identical 
with those of the well-established alloy LM.4, 
but, by reason of its composition, allows the 
ingot manufacturers to use raw materials more 
efficiently. 

Beacon. A_ portable battery-operated 
flashing beacon light for marking road obstruc- 
tions is described in a leaflet issued by Londex 
Ltd., Anerley Works, Anerley-road, London, S.E.20. 
= mechanism is that used by the Metropolitan 
Police. 


Diesel Engines for Rail Traction. Davey, Paxman & 
Co., Ltd., Standard Ironworks, Colchester, Essex, 
have published a_ well illustrated brochure 
designed to give an indication of their range of 
Diesel prime-movers for rail traction. 

Metal Spraying. We have received from Metallisa- 
tion, Limited, Barclays Bank Chambers, Dudley, 
Worcestershire, an illustrated brochure describing 
the wire process of metal spraying. Among the 
questions considered are the uses of various 
protective metals, the types of spraying machines, 
quality control, preparation of surfaces, building- 
up worn parts, and protection against corrosion. 

Die-Shop Equipment. Rudkin and Riley, Ltd., 
Cyprus-road, Aylestone, Leicester, have issued a 
leaflet illustrating their range of lapping, polishing 
and grinding machines, tools and inspection 
instruments for dies of various shapes. 

Aluminium Building Sheet. T. I. Aluminium, Ltd., 
10 Needless-alley, New-street, Birmingham, 2, 
have issued an illustrated brochure giving par- 
ticulars of their corrugated aluminium-alloy 
sheeting for the roofs and sides of buildings. 
Tables of design data are included. 

Ball and Pebble Mills. Specifications of a wide 
range of ball and pebble mills for batch-grinding, 
dispersion, or mixing of a variety of materials, 
together with notes on the selection and operation 
of a suitable machine, are given in an illustrated 
catalogue issued by Steele and Cowlishaw Ltd., 
Cooper-street, Hanley, Stoke-on-Trent. 

Aluminium Paint. Two folders on aluminium paint 
have been issued by Northern Aluminium, Ltd., 
Banbury, Oxfordshire. One describes two new 
grades, “‘ Standard Polished” aluminium paste of 
great brilliance, and ‘* Standard Naphtha ”’ for use 
with modern synthetic paint vehicles not based on 
white-spirit solvents. The other leaflet describes 
briefly the characteristics of Noral Alpaste alu- 
minium paint and the techniques for applying it. 

Copper, Brass and Aluminium Products. The Metals 
Division of Imperial Chemical Industries, Ltd., 
Kynoch Works, Witton, Birmingham, 6, have 
issued a brochure illustrating typical metal products 
in copper, aluminium, and their alloys, fabricated 
from sheet or strip. 

Electric Furnaces. Specifications of their general- 
purpose electric box-type furnaces of two forms, 
for heat-treatment processes up to 1,000 deg. C., 
and for temperatures up to 1,250 deg. C., are given 
in an illustrated leaflet issued by Royce Electric 
Furnaces, Ltd., Sir Richard’s Bridge, Walton-on- 
Thames, Surrey. 
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ELECTRICAL PLANT FOR THE 
TROPICS 


PAPERS AT THE WORLD POWER CONFERENCE 


The papers presented at the Sectional Meeting 
of the World Power Conference, which opened 
on Sunday, July 25, at Petropolis, near Rio de 
Janeiro, under the presidency of Dr. A. J. A. de 
Souza, chairman of the Brazilian National Com- 
mittee, were arranged in seven sections covering 
the electric power industry in tropical and sub- 
tropical regions; natural and derived fuels; 
wind power; solar energy; the planning of the 
electricity supply industry; the uses of electric 
power; and international hydro-electric develop- 
ments. We begin our account of the proceed- 
ings by referring to a paper by Mr. E. W. 
Golding (Great Britain) on the utilisation and 
design of wind power plant and continue by 
printing short summaries of the papers which 
dealt with equipment for tropical and sub- 
tropical regions. 


UTILISATION OF WIND POWER 


An informative paper on “‘ Economic Aspects 
of the Utilisation and Design of Wind Power 
Plants” was presented by Mr. E. W. Golding 
(Great Britain). He said that the successful 
development fell into two parts, one concerning 
the potential user and the other the constructor 
of the machine. The former must be responsible 
for the selection of a site which would tap the 
largest amount of wind energy and must also 
plan to use every unit of that energy as it became 
available. The latter must produce, at an econo- 
mic capital cost, a machine which would operate 
under rigorous climatic conditions without 
incurring high maintenance costs. 

Operating costs for wind-power plant con- 
sisted almost entirely of annual capital charges 
which, being proportional to the capital cost, 
were fixed. Thus the unit cost of the energy 
produced was inversely proportional to the 
annual output and this output depended on the 
windiness of the site. A wind survey was 
therefore the most obvious starting point for a 
regional or national development. It was 
thus possible to find hill-top sites with an annual 
average wind speed between 50 and 100 per cent. 
higher than that of the surrounding district. 
The power in the wind was proportional to the 
cube of the wind speed so that this increase 
might double or treble the amount of energy 
obtainable. 

Annual mean wind speeds at 82 sites in the 
British Isles had been measured and varied from 
20 to 30 m.p.h. The power available in a wind of 
velocity V metres per second for an area of A 
square metres swept by a wind turbine rotor 
was 

P (in kilowatts) = 0-0006 AV°, 
where the constant 0-0006 included the air 
density which was taken at the standard value 
of 1,201 grammes per cubic metre. The maxi- 
mum fraction of this available power which 
could be extracted by a windmill was 59-3 per 
cent., or, taking into account losses in the 
gearing and generator, 40 per cent. for large 
machines of good design and 15 to 20 per cent. 
for small machines of the order of 1 kW capacity. 


ECONOMIC CONSIDERATIONS 


It was useful to divide wind-power plants into 
three categories: small up to 10 kW; medium 
10 to 100 kW; and large above 100 kW; and 
to consider the economy of their use for the 
purposes for which they were best suited. Small 
wind driven generators were usually operated 
with a battery to cover calm periods. A rep- 
resentative cost was £200 per kW, the total 
annual charges being 15 per cent. and the 
annual specific output 1,250 kWh per kilowatt, 
giving an energy cost of 5-76d. per kilowatt- 
hour. 

The capital cost of a medium sized wind 





generator without a battery, giving full >utput 
at 25 m.p.h.-and therefore suitable for sites 
of average windiness — might be about £20 per 
kW, and with annual charges of 12 per cent. the 
energy cost would be 1-4d. per kilowatt-hour. 
The result of adding a battery would be to double 
the cost per kilowatt-hour and it might be 
better to use Diesel-engine driven plant as 
a stand-by in calm periods. Wind power would 
be economic as a fuel saver where the average 
wind speed was above 9 m.p.h. under the most 
unfavourable conditions for Diesel generation 
and above 18 m.p.h. where these conditions were 
most favourable. Alternative methods of storing 
energy, such as pumped storage, steam raising 
and hydrogen storage, might not be cheaper 
than a battery. 


LARGE CAPACITY GENERATORS 


Wind driven generators of individual capacities 
in excess of about 100 kW would generally 
be too large for power supply to isolated com- 
munities; their purpose would be that of fuel 
savers in connection with main supply networks, 
The capital cost per kilowatt of such plant should 
be lower than that for medium size plants, the 
specific output was likely to be high, the wind 
was in competition with high generating costs 
and there was no problem of loading since the 
network could accept power (up to the minimum 
total load on the system) at any time. 

The largest sizes of wind driven machines, 
which might have propeller diameters of rather 
more than 200 ft. and capacities of between 
3,000 and 4,000 kW at a wind speed of about 
35 m.p.h., would probably cost about £50 per 
kilowatt and with annual charges of 84 per cent. 
would be competitive with steam, if the mean 
annual wind speed were 18 m.p.h. or more. 


FACTORS IN DESIGN 


As regards design the primary requirements 
for wind power plants were that they should be 
able to withstand rigorous climatic conditions 
through an economically long life with little 
cost for maintenance and must operate auto- 
matically. Above all, if they were to be 
economic, their initial cost must be less than 
a figure which was precisely calculable and which 
was fixed by the existing interest rates, by their 
length of life, their annual output and the 
generating costs with which they were in com- 
petition. 

In practice wind plants must be designed to 
“‘cut-in”’ at a wind speed which was just 
sufficiently strong for the power generated to be 
a little more than the internal losses in the 
machine. Because of the cube law full power 
would be produced at a speed only some 10 or 
12 m.p.h. greater than that at the cut-in point. 
A larger rotor size meant higher capital cost and 
the designer would have to decide whether this 
increased cost would be counter-balanced by a 
sufficiently large increase in annual output. 

Some relief in constructional cost might be 
obtained from the fact that at the less windy 
sites very high gust speeds might never be 
encountered. Arrangements could be made for 
the machine to shut down automatically when 
the sustained wind speed rose to some pre- 
determined value, such as 60 or 70 m.p.h. 
There were a number of different designs of 
machine, but although conclusive evidence was 
still lacking, it was reasonably certain that the 
propeller type would prove best. suited to the 
economic generation of electricity by wind 
power, particularly for large-scale operation. 

In several recently published papers on 
energy sources, wind power had been briefly 
discussed as an interesting possibility wich 
showed little prospect of making a serous 
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contr »ution towards the world’s needs. A vast 
quani ‘y of energy in wind did, however, go to 
waste annually; and it was certainly not impos- 
sible ‘0 utilise enough of it economically to make 
a significant difference in the total annually 
available. Emphasis should therefore be placed 
on the need for energetic investigations of the 
possibilities of wind power by the potential 
user and for co-operation between the user and 
designer in the development of power units best 
suited to the wind regimes and methods of 
operation for which they were intended. 


TROPICAL EQUIPMENT 


A paper entitled ‘“‘ The Design of Electrical 
Equipment for Use in Tropical Climates ” was 
presented by Mr. H. Astbury (Great Britain) 
and was one of a number dealing with this 
subject. He said that the wide variations of 
climate from extreme wet to dry and hot condi- 
tions meant the consideration of temperature, 
humidity, fungi, rodents, insects, sunlight, salt 
and dust. 

Except in desert areas the ambient temperature 
for indoor equipment might be assumed to be 
40 deg. C. For outdoor equipment a tempera- 
ture of 75 deg. C. must be allowed for. Insulat- 
ing materials, which would withstand continuous 
high temperatures, must be used or the machines 
must be de-rated. Component parts, such as 
capacitors, which were critical to temperature, 
must be protected from heat and the effects of 
the temperature in a 24-hour period in all cases, 
where expansion or contraction might produce 
mechanical stress, must be considered. Changes 
in the resistance of windings due to heat and the 
effect on permanent magnets must also be 
studied. Suitable materials must be used for 
control springs, and the variations caused in 
metal rectifiers by increases in temperature, 
which produced both forward and reverse resist- 
ance changes, must be compensated. 

The high relative humidity in many tropical 
countries was responsible for the majority of 
troubles experienced with electrical equipment. 
Materials which were relatively moisture-proof 
must be employed or protection by hermetic 
sealing used. Temporary protection against 
the formation of mould, during transport and 
while stored, was afforded by fungicides, but 
growth was unlikely to occur during normal 
operation. Much investigation on this subject 
had been carried out in Great Britain and it no 
longer presented a serious problem. 

Attacks on insulation by rodents and insects 
could be prevented by totally enclosing the 
equipment, while attacks on underground cable 
by termites could be overcome by heavy overlap 
armour and by covering the joints with a mixture 
of glycerine and arsenic. The effect of sunlight 
on exposed rubber and paint finishes must not 
be overlooked, while air with a high salt content 
might cause leakage currents. It was important 
to cover with a dust-proof enclosure any com- 
ponent which might be affected or polluted. 


INSULATING MATERIALS 


Intimate contact between dissimilar metals 
should as far as possible be eliminated to prevent 
corrosion due to electrolysis. Springs should 
be made of non-ferrous alloys, which were not 
Subject to surface oxidation. Most high-grade 
insulating materials, such as black varnished 
cotton and silk fabrics, varnished glass fabrics, 
Cotton, glass and vinyl acetal enamel conductor 
coverings, leatheroid, fibre, pressboard and 
micanite were satisfactory, provided they were 
adequately surface-sealed. Absorbent cellulose 
insulation, such as cotton and paper, had, how- 
ever, been a source of trouble and yellow var- 
nished -otton and silk were not satisfactory 


Owing © a tendency to oxidise and become 
Sticky. Where high temperatures were likely 
to be er, countered it was usual to employ Class B 
insulati( - and a number of new plastic materials 
were n . available. In general, lubrication in 
the tro; ; was not a serious problem, if the 
right gr. c of grease or oil was selected. High 
humidit, and temperature must, however, be 
guarded zainst. 


Packaging was of extreme importance to 
counteract the incidence of moisture, careless 
handling and unsuitable storage. Protective 
finishes, a subject with which the author dealt 
in some detail, must also be considered. Special 
problems were the corrosion of small-gauge 
copper in direct-current circuits and the breakage 
of thin-section brass components, due to stress 
corrosion. 

Dealing with the same subject in a paper on 
“The Construction of Electrical Machines for 
Operation under Tropical Climates” Dr.-Ing. 
M. Signorile (Italy) said that such machines 
could be fundamentally the same as those for 
use in mild climates. Their mechanical parts 
must, however, be designed to offer good resist- 
ance to corrosion, and their electrical parts to 
give a satisfactory insulation life, even in the 
presence of moisture, mould-generating organ- 
isms and parasites. To achieve this end special 
fungicide enamels, finishes and impregnation 
lacquers were employed and a totally enclosed 
construction was advisable for ratings below 
a certain limit. 


HYDRO-ELECTRIC PLANT IN THE 
TROPICS 


“The Influence of Tropical and Sub-Tropical 
Factors in the Design of Hydro-Electric Plants ” 
was discussed by Mr. J. K. Sexton (Canada). 
Owing to the high temperatures in such areas 
the rate of evaporation was high and the relative 
humidity tended to vary over a wide range. 
Hurricanes and typhoons, which brought de- 
structive wind velocities and torrential rains, 
directly influenced design, while the periodic 
winds, which divided the year into rainy and 
dry seasons, were indirect influences. There 
was usually a scarcity of lakes and ponds, which 
made the regulation of the run-off difficult. 
Tropical rivers almost invariably carried heavy 
silt loads during the flood season. Further, it 
was seldom possible to develop a tropical river 
entirely for hydro-electric purposes, as usually 
the water must also be employed for irrigation. 
Its utilisation for the generation of energy was 
therefore impaired and most developments to 
date were operating under such restrictions as 
irrigation requirements might impose. 

As regards the influence of these features on 
design, tropical plants had the advantage of 
being completely free from ice. This advantage 
was, however, at least partially offset by silt and 
floods, but it permitted greater flexibility in lay- 
out. Silting and evaporation were also usually 
more serious in the design of tropical reservoirs, 
the latter tending to lower the ratio of discharge 
to inflow. The design of dams in tropical and 
sub-tropical “regions, was usually influenced by 
the high flood discharge capacity that must be 
provided and it was not uncommon to find both 
high level crest gates and low level sluices. 
Automatic regulating gates that would not be 
practical in northern climates were occasionally 
installed. Special care must be taken to provide 
adequate flood discharge capacity, if earth-fill 
dams were used in the tropics. On the other 
hand, an earth-fill dam the size of which was small 
compared to that of the main structure could be 
used as a “ fuse” to fail by overtopping in the 
event of a flood. The drying and cracking of 
earth dams might cause trouble during long dry 
seasons. The absence of freezing temperatures 
allowed a wider choice of concrete structures. 
Disintegration of the surfaces at the water line 
was more or less eliminated and the spalling of 
downstream surfaces due to seepage was greatly 
reduced. These circumstances favoured the use 
of the hollow buttress reinforced concrete dam. 
Although there was no thrust from ice sheet, 
allowance must be made for that of submerged 
silt against the upstream face. 


INTAKE WORKS 


Intake works in the tropics could frequently 
be of simpler design than in high latitudes, 
although again precautions must be taken against 
silt. Owing to the absence of frost, high velocity 
canals and flumes could be used. On the 
other hand, canal design was rendered more 
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difficult by the higher rate of run-off. Flood 
water must be kept out by control structures 
and adjacent hillside drainage must be passed 
over or under the canal in conduits. Protective 
coverings were occasionally necessary to counter- 
act burrowing animals. Having determined the 
maximum wind velocity to be expected in 
hurricane areas it was desirable to add a factor 
of safety in the design of surge tanks by omitting 
any reduction of wind pressure due to curvature 
of the surface. The design of the power house 
building need differ little in temperate and 
tropical climates, except that in the latter 
additional emphasis must be placed on ventila- 
tion. More attention was being given to under- 
ground power stations as a protection against 
high flood water. 

The design of the mechanical and electrical 
equipment was not materially affected by the 
climate, although there was a tendency towards 
the greater use of renewable wearing rings in 
Francis turbines. On the other hand, generators, 
motors and transformers must be provided 
with adequate ventilation and special insulation, 
if they were to retain their rated capacities 
under tropical conditions. Moreover, if the 
equipment was subject to temperature drops 
below dew point it should be protected by special 
impregnation against condensation and should 
not contain porous insulating materials. Gen- 
erators of 10 MW capacity or more should be 
provided with closed ventilation systems and 
small machines should have ducts to exhaust 
the hot air outside the building. Méetalclad 
switchgear should have screened openings at 
the top and bottom of the housings to permit 
vertical circulation of the air. 


BELGIAN EXPERIENCES 


Dealing with ‘“ Les Centrales Thermo-Elec- 
triques dans les Pays Tropicaux et Subtropicaux ”’ 
Mr. C. Wilwertz (Belgium) said that questions 
of repair and maintenance were important 
factors in determining the design of thermal plant 
for use in tropical regions. Interconnection 
between stations hardly existed, so that the 
reserves of plant which this rendered possible 
could not be relied on. Transport conditions 
frequently made the supply of replacements 
difficult, so that adequate stocks of spare parts 
were necessary with a consequent increase in 
cost. The difficulty of recruiting and training 
personnel was another factor which must 
influence design. It was for these reasons that 
the use of low pressures was normally justified in 
most of the steam stations constructed in tropical 
and subtropical regions. The employment of 
the “‘ unitised ” system had the advantage that 
different steam and other conditions could be 
adopted for extensions without giving rise to 
complications. This was true even for units 
with capacities as low as 10 MW and experience 
had shown that the boiler availability under 
such conditions was very high. 

The life of an electrical machine depended in 
the last resort upon that of the insulating 
materials used in its construction; and this 
life diminished very rapidly in certain tem- 
perature zones. When Class B insulation was 
used in running machinery it had been laid down 
that a temperature of 115 deg. to 120 deg. C. 
must not be exceeded. This meant that in 
tropical regions close attention must be paid to 
ventilation. The use of Class H_ insulation, 
on the other hand, not only avoided the “‘ over- 
dimensioning ’” of machines, which were to be 
used in tropical regions, but resulted in an 
increase in their life. Nevertheless, Class B 
insulation was often to be recommended for 
both technical and economic reasons and many 
of the difficulties arising from its use could be 
overcome by the employment of closed-circuit 
air or hydrogen cooling. The same arguments 
applied with obvious modifications to trans- 
formers, switchgear and cables. 

When a steam station was built on the shore 
of the sea or a lake it was important to know 
both the maximum and the average temperature 
of the water, as this determined not only the size 
of alternators cooled on the closed-circuit 
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system, but the size and efficiency of the turbines. 
If shortage of water necessitated the construction 
of cooling towers the type of the latter, and 
whether natural or forced cooling was adopted, 
would depend upon the number of days in a 
year that their employment was economically 
justified. The composition of the water avail- 
able determined the type of materials used in 
the cooling system and together with its tem- 
perature affected the design of the various parts 
of the equipment. The chemical characteristics 
of the feed water were also a matter for careful 
consideration. 


THERMAL POWER STATIONS 


In a Paper on “ The Influence of the Peculiar 
Features of Tropical and Sub-Tropical Regions 
on the Design of Thermal Power Plants’ Mr. 
W. K. Carruthers (Canada) said that fundament- 
ally the choice of plant depended on economic 
conditions. The higher ambient and wet bulb 
temperatures and the greater rates of rainfall 
necessitated excellent ventilation, uncrowded 
equipment, liberal surface drainage and as few 
underground pits as possible. Usually the 
permissible wind loadings on structures need 
not be reduced and the prevailing winds could 
be utilised to aid natural ventilation. Water 
supply might be either too much or too little. 
Feed water was often scarce, but did not require 
treatment. Where tidal sea water was used for 
cooling-shell fish and the deterioration of sur- 
faces, which were alternately wet and dry, 
might be troublesome. River water often 
carried large amounts of silt or alge, which 
involved constant filtering and chemical treat- 
ment. Brackish water attacked cast iron more 
severely than either fresh or sea water and it 
was advisable to use stainless steel for the valves 
when it was present. 

Probably the most important aspect of power 
station operation in the tropics was the control 
system. Relays, contactors, timers and similar 
equipment should be as air-tight as possible, 
even hermetically sealed. Mechanical assem- 
blies should be similarly treated and, if possible, 
lubricated for life. Too much thought could 
not be devoted to the grouping of instruments 
and controls. Instruments for indicating tempera- 
tures, pressures and quantities should be small 
and arranged so that when one changed the 
others that were affected were reasonably near. 
The control room should be air conditioned to 
protect the instruments and controls from 
excessive humidities and varying ambient tem- 
peratures. 

Owing to the sharp evening load peaks, which 
were characteristic of the tropics, the tendency 
for economic reasons was to retain generating 
plant which in ordinary circumstances would be 
obsolete. More than ordinary attention to the 
station supply services and auxiliaries was there- 
fore necessary. Central and automatic control 
of the plant was recommended together with a 
complete system of discriminatory trouble annun- 
ciation. 


OIL REFINERY EQUIPMENT 


Dealing with some typical problems encoun- 
tered in tropical and sub-tropical areas in a 
paper on “ Special Refinery Equipment,”’ Mr. 
E. Le Q. Herbert (Great Britain) said that 
inspection had revealed that moisture would creep 
in behind the insulation where the operating 
temperature was comparatively low, that is, 
40 to 50 deg. C., in absorbers or the upper parts 
of distillery columns. Severe pitting corrosion 
made it necessary in a few instances to replace 
columns or lower the operating pressure. 
Measures had recently been taken to keep mois- 
ture out and to prohibit insulating materials 
— might deteriorate and thereby develop 
acids. 

Observation confirmed the statement that 
corrosion by cooling water in tropical areas, 
where the ambient temperatures might approach 
30 deg. C., would be four to nine times as serious 
as in temperate climates. Corrosion reactions 
were often a function of electrical conductivity, 
which was appreciably higher in the tropics, 


owing to the higher temperature and greater 
salinity. Cooler and condenser tubes must 
therefore be made of brass. Another trend 
had been the replacement of Admiralty brass by 
aluminium brass, which had greater corrosion 
resistance. Bi-metallic corrosion when using 
dissimilar metals in cooling water equipment had 
proved a real problem. Biological effects had 
also greatly increased. Certain organisms would 
readily pass the finest mesh screens and grow to 
such an extent that they might plug ? in. conden- 
ser tubes. Tropical temperatures were favourable 
to sulphate-reducing bacteria and had led to 
startling cases of corrosion under stagnant 
conditions. 
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Equipment which operated at elevated tem):<ra- 
tures should be well insulated and adequ iely 
spaced to avoid discomfort to the opera ors, 
Pumps and compressors should be placed i:. the 
open air or in buildings with some of the \alls 
omitted. Boilers should be built with the fur \ace 
floors well above ground and ample ventile:ion 
underneath them so that entry could be obtained 
without having to wait three or four days for 
cooling down. The provision of special eq uip- 
ment, such as spheroids, floating roof tanks, 
vapour membranes, gasometers and gas recovery 
systems might economically be justified to prevent 
loss by evaporation of the crude and volatile 
products. 


TRAINING OF ENGINEER OFFICERS 
FOR THE ROYAL NAVY 


For nearly three-quarters of a century, the Royal 
Navy has trained its own engineering officers; 
a policy which, it may be reasonably claimed, has 
been justified by the results. Its inception was 
due to an early realisation that the Service required 
something more of an engineer officer than a 
mere skill in the “* engine driving’ which was 
the function of the pioneers in what is now the 
Engineering Branch. It was not the Engineering 
Branch in those early days; indeed, it had no 
military status at all, the personnel who com- 
posed it being civilians, recruited from the 
firms who supplied the machinery, for the good 
reason that nowhere else was the necessary 
practical skill to be found. 

Though the Navy’s first steamer — the Monkey, 
which was purchased — dates back to 1821, and 
the first commissioned steamers, H.M. ships 
Lightning, Echo and Meteor, went into service 
in 1827, it was not until the Crimean War that 
naval opinion was firmly convinced of the merits 
of steam propulsion. A course of sea training 
for ‘‘ Engineers’ Boys ” was introduced in 1828, 
but still the men who were to command the 
trained boys occupied a very anomalous position. 
They were granted warrant rank in 1837, the 
same year in which Captain Edward Parry was 
appointed as the first Comptroller of Steam 
Machinery. 

In 1863 the title of ‘“‘ Engineers’ Boys” was 
changed to that of ‘‘ Engineer Students ” and in 
the following year the short-lived Royal School 
of Naval Architecture and Marine Engineering 
was opened in South Kensington. It lasted 
only until 1873, being closed when the Royal 
Naval College was established at Greenwich, 
but it set a standard for the naval educational 
establishments that were to follow, and from 
that time onward engineering training was 
regarded much more seriously by the Admiralty. 
In 1875, a committee under the chairmanship 
of Admiral Sir Astley Cooper-Key was appointed 
to make recommendations regarding the recruit- 
ment and training of engineer officers, and did 
so with immediate effect. H.M.S. Marlborough, 
an old line of battleship, was stationed at Ports- 
mouth for the training of engineer students and 
two years later, in 1879, the Training School for 
Engineer Students was established at Keyham. 
The students termed it the “ Royal Naval 
Engineering College’ and eventually this title 
was adopted officially. It was formally inaugur- 
ated on July 1, 1880, and for 60 years supplied 
the Navy with its engineer officers. 


ROYAL NAVAL ENGINEERING 
COLLEGE 
The reasons for the decision to abandon 
Keyham were physical rather than technical. 
The increasing complexity of naval engineering, 
and the growth of specialisation in aeronautical 


and gunnery engineering, rendered it essential 
to expand the resources of the College; but this 
could not be done within the limitations of the 
site, which forms part of the Royal Dockyard 
at Devonport, and it was decided, therefore, 
to establish a new College on a site sufficiently 
spacious to meet the changing needs of the 
Service. A suitable site was found at Manadon 
about three miles to the east of Keyham; an 
estate of about 100 acres surrounding Manadon 
House, a Seventeenth Century building which 
was formerly the seat of the Hall-Parlby family. 
This estate the Admiralty bought in 1938 and 
immediately proceeded to adapt to their require- 
ments. The house was modernised to serve 
as a headquarters building and a residence for 
the Commanding Officer of the College, tem- 
porary buildings were erected for the accommo- 
dation of the officers under training, and with 
these premises as a start the College was opened 
in May, 1940. 

In the following year a temporary recreational 
block was added, together with the first of the 
permanent hangars for the accommodation of 
the aeronautical side of the College’s activities. 
War-time difficulties retarded the realisation of 
the scheme and delayed the complete transfer 
of the College from Keyham, but, even so, 
something like £1,000,000 was spent during the 
war on new buildings and equipment, and the 
eastern section of the permanent instructional 
block was in use by 1945. Immediately after 
the war, development was resumed, a further 
portion of the instructional block being com- 
pleted, with two additional hangars and a 
considerable amount of temporary living accom- 
modation, consisting of standard Ministry of 
Works huts. In 1946 the whole establishment, 
comprising the old College at Keyham and the 
new College at Manadon, was commissioned as 
H.M.S. Thunderer. 

The constructional work mentioned above 
constituted what was termed the first building 
programme. The second programme consisted 
of the completion of the instructional block, 
which was accomplished in 1951, and the pro- 
vision of the engineering workshops, known in 
the establishment as “the Factory.” The 
instructional block now covers five acres and 
includes lecture rooms ‘and laboratories for 
physics, chemistry, metallurgy, mechanics and 
hydraulics, a drawing office, and a library and 
reading room, stocked mainly with technical 
works and publications, but containing also 4 
wide variety of other literature; for the basic 
characteristics of Manadon are those of 4 
university, and not merely those of a college of 
technology. 

The engineering workshop is notably well 
equipped with up-to-date machine tools, and 
everything necessary is also provided to teach the 
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fundamentals of smithwork, pattern-making, 
etc. i fere is a separate workshop for instruc- 
tion i: aeronautical engineering, and a test-house 
in which jet engines can be tested. Other work- 
shops and laboratories are allocated to ordnance 
engineering, including both gun mountings and 
gunnery control mechanisms. The liberal scale 
of the equipment is indicated by the fact that the 
engineering portion of the building contains a 
set of turbines from a Hunt class destroyer, and 
boilers on which the students practice cutting 
out and replacing tubes; and that in the ordnance 
department there is a complete mounting with 
twin 4-in. guns and the control gear associated 
with them. Some of the workshops are illus- 
trated on this and the next page. 


At present, the electrical engineering laboratory 
and an engine test shop for Diesel engines, small 
steam engines and steam turbines are still at 
Keyham, but eventually these also will be trans- 
ferred to Manadon. Buildings for these pur- 
poses are included in the final programme 
necessary to complete the College, and when the 
transfer has been effected the existing accom- 
modation at Keyham will be taken over by the 
Devonport Dockyard Technical College. Also 
included in this programme are permanent 
buildings at Manadon for use in the study of 
aerodynamics and the structure of aircraft, and 
a permanent accommodation block to house a 
total complement of 500. This total will 
include the staff; the number of officers under 
training is about 350. It is intended, when the 
accommodation block becomes available, to 
remove the rows of huts now used to provide 
cabins, and also the Nissen huts in which are the 
messrooms and the chapel; but until the accom- 
modation block is built about 150 officers will 
continue to live at Keyham. 


An important part of the training is centred 
on the work of the “* Design and Make ” teams 
- groups of officers who are required to design 
some piece of machinery such as a small pump 
and then, having designed it, to construct it and 
set it to work; an excellent all-round test of their 
success in absorbing both the theoretical and the 
practical sides of their education, and of their 
ability to think for themselves. In addition to 
the practical engineering subjects and the develop- 
ment of craftsmanship, which together occupy 
about a third of the time devoted to the complete 
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H.M.S. ‘‘ Thunderer,” the Royal Naval Engineering College at Manadon, Plymouth, where officers are 
trained in marine, ordnance and aeronautical engineering. 


course of instruction, every encouragement is 
given to those whose natural mechanical bent 
leans towards hobbies of a similar character. 
In one of the hangars, space is provided for the 
overhaul of cars-some of which, as acquired, 
appear to be much in need of it; though, at the 
same time, some supervision is exercised over the 
duration of the overhauls, for all officers are 
expected to take their part in the more usual 
recreations, for which facilities are provided on 
a generous scale. These include not only the 
customary games, but sailing-the College 
possesses two yachts, two whalers, and ten 
dinghies, with a boathouse on the Hamoaze — 
and also flying, which is practised at the Flying 
Club at Roborough, where four aircraft are main- 
tained for training purposes. Attached to the 
College there are also various motor gunboats, 
modern enough to be operational if the occasion 





Th. fitting shop, showing some of the machine tools with which the College is eyuipped. 


should arise, which are available for practical 
instruction afloat. 


NEW SCHEME OF TRAINING 


The scheme of training is designed to fit in 
with the new entry scheme which is to come 
into operation in May, 1955, under which all 
cadets will enter at about 18 years of age and will 
not go to sea in ships of the active Fleet until 
they have attained to the rank of Acting Sub- 
Lieutenant. Their training up to that stage will 
be centred on the Royal Naval College at 
Dartmouth, where the course will be divided 
into three parts. The first part, consisting of 
two terms, will provide initial instruction in the 
usual academic subjects and also in naval history 
and customs, divisional duties, elementary 
pilotage, boatwork, etc. 

The second stage in the course will consist of 
One term to be spent at sea in a training squadron 
of frigates, minesweepers, and similar vessels, 
based on the River Dart. No formal instruction 
will be given during this term, the main purpose 
being to introduce the cadets to the conditions 
of life in seagoing ships; they will serve, there- 
fore, as part of the rating complement of the 
vessels. In the final phase of the course, they 
will spend three to four terms on shore and in 
the training squadron under instruction in the 
principal professional subjects. Provision will 
be made, also, for experience to be gained in a 
naval air station. 

At the outset of the new scheme, candidates 
will be entered, as at present, as Executive, 
Engineer, or Supply and Secretariat Cadets, and 
the training will be such that, when they first go 
to sea with the Fleet, they will be well grounded 
in the customs and traditions of the Navy and 
will know. what is expected of an officer, and 
they will also have sufficient professional know- 
ledge (in the official phrase) “to make them 
capable of efficient and intelligent understudy.” 

The young officer (E) who enters Manadon 
under either the existing arrangements or, in 
due course, under the new scheme, is destined 
to receive a training there which, in all essentials, 
is the equivalent of a university degree course 
except for the fact that no degree, as such, is 
conferred. The method is a combination of 





lectures and a university tutorial system, and 
lays upon the officer himself the responsibility 
of seeing that he profits to the utmost from the 
facilities and the instruction available. From 
the start, he is taught to think for himself. 
Certain periods are allocated to private study. 
Instruction in matters of discipline, and welfare 
and “ officer training,” are in the hands of the 
“* term officers,” a term being a group who have 
joined together as cadets and who remain 
together throughout their training. The staff of 
the College, both training and administrative, 
are nearly all serving officers from the Engi- 
neering and Instructor Branches, under the 
command of a Captain (E) — at the present time, 
Captain (E) C. Gatey, C.B.E. 


Attendance at lectures and in the workshop 
courses is normally compulsory. The pro- 
gramme also allows for laboratory and tutorial 
periods, the tutoring system having the dual 
purpose of affording individual help and guidance 
to the officers under instruction, as and when 
they may require it, and of enabling the staff 
to assess the progress and ability of the officers 
as they work through the course. 


The general aim is to produce naval engineer 
officers who are efficient both as officers and as 
engineers, the minimum professional standard 
required at the end of the course being that of a 
university engineering degree. The final examin- 
ations are set and marked by external examiners 
from the Royal Naval College at Greenwich, 
and universities such as those of Cambridge 
and London. The equivalent course at a 
university would take three years, but the officers 
at Manadon have shorter leave periods than the 
vacations at a university and are kept working 
at high pressure; by this means it is possible to 
cover the required syllabus in two years. The 
final examination carries.exemption from Sections 
A, B and C of the associate-membership examin- 
ation of the Institution of Mechanical Engineers, 
and the-officers who. pass it are - eligible 
for immediate election to the Institution as 
graduates. 


SPECIALISATION 


Towards the end of the basic course of two 
years, the officer under instruction makes his 
choice between the three branches — marine 
engineering, ordnance engineering, and aero- 
nautical engineering- and thenceforward his 
studies are directed to eventual specialisation in 
the department of his choice. In theory, the 
selection is not absolutely unfettered, for con- 
sideration must be given to the numbers laid 
down by the Admiralty for the “* establishment ” 
of each Branch, but in practice nearly all the 
Officers do enter the Branch of their first choice. 


Officers being instruct- 

ed in the auxiliary- 

machinery stripping 
bay. 


On passing out from the College, officers are 
appointed to seagoing ships of the Fleet, to obtain 
their watchkeeping certificates, and then they 
return to the College for their specialists’ courses. 
Those who are specialising in marine or aero- 
nautical engineering spend 12 months at sea, 
but those who are taking up ordnance engineering 
only eight months, as they subsequently divide 
a further eight months between H.M.S. Excellent 
and H.M.S. Vernon, the gunnery and torpedo 
schools, respectively, at Portsmouth. 

Immediately after returning from sea to the 
College, all the officers, irrespective of their 
specialisation, have to take what is termed a 
“* consolidation course ’”’ of five weeks in marine 
engineering, ending with an examination, before 
starting on their specialist courses. It might be 
better described, perhaps, as an “‘ acclimatisation 
course,” to re-introduce them to an atmosphere 
of study (and to show them that there is still 
something to learn) after their very different 
experience of life on board ship. 

The specialist courses, which are at a post- 
graduate level, not only extend and apply the 
scientific and technical instruction previously 
given, but introduce new subjects such as aero- 
dynamics and electronics. The main part of 
the course is designed to impart the ability to 
operate, maintain and overhaul the equipment 
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used in marine, ordnance and aeronau 
engineering, and, by constructive criticism 
on occasion, actual design proposals, to imp- 
it. Concurrently, the administrative instruc 
also continues, for the higher posts in the 
neering Branch are open to all engineer offi 
without regard to their specialisation, and :, 
must be trained accordingly. 

On the conclusion of a specialist course 
officer is fully equipped to fill appointmenis 
his particular Branch. A small number undcrgo 
further advanced courses to fit them for posts 
in design, research and development in Admiralty 
departments or elsewhere; these cover two years 
and are taken at the Royal Naval College, 
Greenwich, in the case of marine and ordnance 
engineering officers. Those who have specialised 
in aeronautical engineering take their advanced 
courses at the College of Aeronautics, Cranfield. 
If physically fit, they can also volunteer for flying 
duties, in which case, after qualifying as pilots, 
they will be employed for a time in flying Service 
aircraft, with the opportunity to rise to the 
command of a squadron or to become test 
pilots. Similarly, an officer who specialises in 
marine engineering can volunteer for service in 
submarines. 

However officers may specialise at or after 
Manadon, they are all fully-trained naval 
officers and mechanical engineers, and, as 
stated above, are eligible for promotion to the 
higher posts in the Engineering Branch of the 
Navy. Most of these posts are concerned 
primarily and directly with marine engineering, 
and for this reason both the ordnance and the 
aeronautical engineering officers will return tosea 
at various stages in their careers for general 
service so that they do not lose touch with 
marine engineering practice and developments. 


OTHER COURSES 


The establishment at Manadon has other 
functions to perform, in addition to the training 
of engineer officers who enter it as cadets or 
return to it from sea. It has also to provide 
technical training for Sub-Lieutenants (E), 
who are promoted from the lower deck, for the 
small number who enter directly from univer- 
sities, for Constructor Sub-Lieutenants and 
Probationary Assistant Electrical Engineers, for 
what are now known as Branch Officers (for- 
merly Warrant Officers), for National Service 


A corner of the heavy mechanics laboratory at Manadon. 
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officers, and, finally, for the provision of courses 
in naval administration for officers who have 
attained the rank of Lieut.-Commander (E) and 
of various specialised refresher courses. Manadon 
also accepts engineer officers of Commonwealth 
navies and, if required, officers of friendly 
powers. 

The Sub-Lieutenant (E) who is promoted from 
artificer is first given a cultural course of eight 
months at the Royal Naval College, Greenwich, 
and is then transferred to Manadon for a year, 
at the end of which he should attain the standard 
represented by the end of the basic engineering 
course. Thereafter his training is the same as 
that of the cadet-entry officers. Engineer 
officers who are taken in from the universities 
enter at Manadon and are given a course to 
familiarise them with naval life and to give them 
a basic knowledge of practical engineering 
before they are sent to sea or elsewhere for 
practical training. Then they, too, follow the 
programme laid down for cadet-entry officers. 

Branch officers undergo a professional course 
of six months at Manadon, which includes some 
Introduction to the work of the specialised 
Officers; and the National Service officers, who 
are promoted to Acting Sub-Lieutenant (EB), 
R.N.V.R., after four months’ service as ratings, 
do three months at Manadon before proceeding 
10 sea to obtain their watchkeeping certificates or 
to a nav: air station to obtain certificates of 
competer y in aeronautical engineering. National 


vice c ‘cers are not trained in ordnance 
engineerin - 

It will |: seen, therefore, that the whole con- 
ception o: he establishment at Manadon is on 


a scale ne. r before provided, and fully justifies 
the descri; on of H.M.S. Thunderer as a naval 
engineerin: iniversity. 


ANNUALLY 


The largest and most up-to-date plant in Europe 
for the unloading and handling of iron-ore has 
now been completed at the Tyne Dock for the 
Tyne Improvement Commission. The Tyne 
Dock is situated on the south bank of the River 
Tyne three miles above the entrance to the river, 
and was originally opened by the old North 
Eastern Railway Company in 1859. It was 
acquired by the Tyne Improvement Commission 
in 1937, when it was modernised by the con- 
struction of two deep-water quays equipped with 
3- and 5-ton cranes. These two quays, at times 
aided by some of the older quays, were able to 
handle the pre-war requirements of iron-ore for 
the Consett Iron Company, Limited, Co. Dur- 
ham, amounting to between 400,000 and 600,000 
tons of iron-ore per annum. 

The Consett Iron Company, Limited, has 
recently completed a third blast furnace, thereby 
increasing its requirements to approximately 
1,000,000 tons of iron-ore per annum, and this 
increase in the quantity of iron-ore required, 
together with the increase in the size of ore-ships 
during recent years and the constant demand 
for a quicker turn-round of these ships, have 
rendered imperative the construction of new and 
improved unloading and handling. facilities. 
Following upon discussions between the Tyne 
Improvement Commission, the Consett Iron 
Company, Limited, and the British Transport 
Commission, it was decided that a new deep- 
water quay, capable of berthing ships of up to 
20,000 tons, should be constructed outside the 
Tyne Dock and equipped with the most efficient 
iron-ore discharging plant capable of unloading 
and handling at least 1,000,000 tons, and possibly 
up to 1,250,000 tons of iron-ore per annum. 

The new plant, as now completed, consists 
of a deep-water quay of reinforced-concrete 


construction on which operate five grabbing 
cranes, each of which incorporates a transfer 
conveyor feeding a duplicated line of conveyors 
running parallel with the quay-side ; this 
duplicated line of conveyors feeds to high-level 
conveyors which in turn transfer the iron-ore 
into ten bunkers for storage and mechanical 
loading into rakes. Fig. 1, above, shows 
in plan the general arrangement of the new 
reinforced-concrete quay, which was built by 
the Yorkshire Hennebique Contracting Com- 
pany, Limited, Leeds; the five  track- 
mounted grabbing cranes on the quay which 
were supplied by Stothert and Pitt, Limited, 
Bath; and the conveyor system together with 
the storage and loading-out structure designed 
and supplied by Simon Handling Engineers, 
Limited, Stockport. Fig. 4, on the next two 
pages, shows these details in elevation and, on 
the left of the elevation, the cross-section of the 
storage and loading-out building shows the 
relative positions of the storage bunkers, the 
scale-cars, and the loading-out hoppers which 
discharge weighed quantities of iron-ore into 
specially built 56-ton ore-wagons. 

The two pictures in Figs. 2 and 3, on page 208, 
show the whole installation nearing comple- 
tion; in Fig. 2, four of the five cranes are shown 
erected, the fifth still being under erection when 
the photograph was taken. The transfer con- 
veyors built on to the land side of each of the 
crane tracks, the piling in the foundations of 
the quay, the covered conveyor system and the 
open design of the storage and loading-out 
structure, will be particularly noticed. 


QUAY AND FOUNDATIONS 


The quay, which has an overall length of 
864 ft. and a width of 94 ft., is equipped with 





208 





Fig. 2 Behind the cranes is the wharfside conveyor gallery. The incoming ore is conveyed from the 
crane hoppers on belts through the opening which runs the full length of the gallery, and so on to the main 
conveyor system. 
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Fig. 3 One of the 10-ton electric grabbing cranes 

of the ‘‘ kangaroo’ type. The conveyor gallery 

is on the left and the storage and loading-out 
structure in the background. 
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crane and rail tracks, electricity and water 
points, and consists of a thick reinforced-con- 
crete slab supported on vertical piles without any 
bracing. Behind the quay there is a curtain wall 
of prestressed-concrete sheet-piles built into the 
deck slab, the whole being tied back by means of 
pretensioned high-tensile steel cables to concrete 
anchorage | locks which are set at about 80 ft. 
centres. 

The piles supporting the deck-slab are 18 in. 
square and consist of pre-cast reinforced con- 
crete; the majority of them are 90 ft. in length, 
but at the eastern end of the quay where, owing 
to a geological fault, the shale rises to a com- 
paratively high level, the pile lengths decrease 
from 90 ft. to a minimum of 50 ft. The piles 
for the first stage of construction were generally 
driven from ground level; for the second stage, 
however, bents of timber staging piles were 
driven at the same centres as the main bearing 
piles in order to carry the pile frames. All 
permanent piles were lifted and pitched by two- 
point suspension and driven with a 6-ton single- 
acting steam hammer, the drop varying from 
about 6 in. at the commencement of driving to 
3 ft. 6 in. or 4 ft. when a penetration of 45 to 
50 ft. had been reached. 

After they had been driven, all piles were 
examined both above and below water level and 
it was found that some of them had developed 
cracks which are presumed to have been caused 
by the whip induced in such long piles while being 
driven. Although the conditions in the river 
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would seem to inhibit severe corrosion, all cracks 
which appeared to be more serious than near- 
surface crazes, were covered with spun-concrete 
muffs. A number of the piles, which are required 
to carry a maximum working load of 85 tons, 
including impact, were subjected to a test load 
of 150 tons with completely satisfactory results. 
In all cases, the settlement under load, including 
elastic compression, was in the region of } in., 
and the residual settlement was something 
under } in. 

The prestressed-concrete sheet-piles in the 
curtain wall are 40 ft. in length, 24 in. in width 
and 9 in. in thickness, and were made by Dow- 
Mac (Products), Limited, Tallington, near 
Stamford, Lincolnshire, and were described and 
illustrated in our issue of February 29, 1952 
(page 272, vol. 173). These sheet-piles were 
driven with a three-ton single-acting steam 
hammer through a layer of clay of varying 
thickness into a silt, which, at times, necessitated 
very hard driving; the piles withstood this 
extremely well. 


DECKING 


The deck-slab of the quay is designed to carry 
standard railway loading in addition to the 
crane loads and wharfside conveyor stanchions; 
it consists of a 27-in. thick structural slab, 
with a plain concrete topping of 6 in. to 7 in. 
in thickness, laid to falls between the crane tracks 
and railway lines, both of which are placed 
directly upon the structural slab. The crane 

















tracks consist of two 90-lb. per yard fiat- 
bottomed rails and the rail tracks of 126-2-lb. 
per yard flat-bottomed dock rails. At the 
riverside edge of the quay, the overall depth of 
the slab is increased to accommodate a duct 
which carries the water supply, electric cables 
and ship-to-shore telephones. There are no 
expansion joints in the slab. 

One of the features of the design was that the 
decking was to act as a waling to the curtain 
wall, the quay was constructed in two stages. 
In the first stage, the sheet-piles and the first 
three rows of the bearing piles were driven, and 
the rear section of the deck then cast on the 
ground, a method which resulted in a con- 
siderable saving of shuttering and was made 
possible by the fact that there was an existing 
timber quay some distance in front of the rear 
line of the new quay. When the concrete in 
the rear section was sufficiently mature, the 
high-tensile steel cables forming the tie between 
the quay and the anchorage blocks were pulled 
up to about half their maximum stress, and the 
soil under the rear section of the deck was 
then removed, partly by machine and partly by 
hand. 

The anchorage cables were next pulled up to 
their maximum stress, and finally the old timber 
quay and the soil immediately behind it were 
removed by dredging. This procedure was 
followed as there would otherwise have been 4 
considerable danger of a circular slip occurring, 
which would have endangered the stability of 


ic 


\ Fl 































































































NG ENGINEERING August 13, 1954 209 
the pics already driven, had the ground in reinforced-concrete capping beams. The piles, The five cranes, supplied and erected by 
front 9f the curtain wall been dredged away which are also required to carry a working load Stothert and Pitt, Limited, Bath, are of the 
before removing the large mass of material of about 85 tons, were driven with a 5-ton single- ‘‘ kangaroo” type and each spans 25 ft. between 
betwen the top of the slope and the underside acting steam hammer, the drop varying from tracks and weighs nearly 420 tons in full working 
of the rear section of the deck. On completion about 6 in. at the commencement of driving to order with 50 tons of ore in the receiving hopper. 
of the dredging, the second stage of constructing about 3 ft. when a penetration of 45 to 50 ft. Under these conditions, a maximum load of 
the quay followed, which consisted of driving the had been reached. The concrete for the whole approximately 360 tons falls on the landside 
remaining nine piles of each bent and constructing of the works was vibrated and a high degree of wheels, which are arranged in two six-wheel 
the front portion of the decking ina conventional control exercised at all stages of mixing and compensating carriages; and a maximum load of 
manner, the shuttering being carried on timber placing, ensuring a concrete of high density and approximately 135 tons is taken by the waterside 

; barnacles fixed to the permanent piles. The impermeability and making it possible to adhere wheels arranged in two-wheel simple carriages. 

‘ revetment to the upper section of the slope closely to a water/cement ratio of about 0-4 The land-side carriages are independently driven 

~ (above low water) was placed by hand, the stone and 0-42 respectively for the pile and deck through spur and worm gearing by 12}-h.p. 
being dropped through temporary openings left concrete. motors which, together with the solenoid- 
in the rear portion of the deck; the stone for 
the remainder of the revetment (below low 

aS water) was generally placed by derrick after the 
SS second-stage piles had been driven. 
SS FENDERING Max. Rad. 80: 0-—--- 
The fenders, which are spaced at 32-ft. centres, 
cranes have been designed to resist the impact of a {9-Ton | 
allery 20,000-ton vessel approaching the quay at a Grabbing Cranes 
ng-out speed of 6 in. per second, that is, they are capable 
of absorbing 500 inch-tons. They consist of | 
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flat- Fig.4 Elevation of the grabbing cranes, wharfside : ; “TPS }— }}-— 44— + - + - 15 
- Hat conveyor gallery, storage and loading-out structure. 2.5. Concrete S 
+ 2-Ib. A section through the latter structure is on the left ath tied tS 
t the showing the storage bunkers, scale cars, loading- a 
oth of out hoppers and the 56-ton ore wagons, which are , ~~ 
duct illustrated in Figs. 8,9 and 10 on the following “tS 
cables — . Deeciged Depth -50-00 
re no : TOW 
welded-steel box-sections of varying depth and Siete eee 
at the width, and are fitted with three rubber buffers. 
urtain The bottom of each fender rests in a ‘‘Meehanite”’ The joint engineers for the civil works were operated brakes, are controlled from the oper- 
tages. cup which is fixed to the top of a short pile and Mr. R. B. Porter, M.LC.E., Chief Engineer to  ator’s cabin in the superstructure. Into each 
> first gives a degree of articulation. To resist corrosion, the Tyne Improvement Commission, and Messrs. crane truck is built a transfer hopper which 
1, and the steelwork was shot blasted and zinc sprayed Rendel, Palmer and Tritton, consulting engi- receives ore from the grab and passes it to the 
yn the on the site and finally given two coats of neers, Victoria-street, London, S.W.1, whose integral transfer conveyor; this hopper is 20 ft. 
con- bituminous paint. In view of the fact that the resident engineer was Mr. P. M. Fraenkel, B.Sc., by 20 ft. across the top, and is pivoted at the 
made fender support piles had to be driven to com- M.LC.E. front and hydraulically supported at the rear in 
isting paratively small tolerances, they were driven such a way that the hoisting motion of the crane 
> rear through a steel tube, of 3 ft. 3 in. diameter, which GRABBING CRANES is cut out should the contents of the hopper reach 
ete in had been accurately located by means of two Ocean-going vessels of up to 20,000 tons 50 tons. Each integral transfer conveyor is 
e, the gates, one at quay level and the other a few deadweight are unloaded alongside the New Quay driven by a 20-h.p. motor, and with a belt speed 
tween feet above low water. Guides were fixed inside on the south bank of the River Tyne by five high- of 200 ft. per minute, has a designed capacity per 
pulled the tube to prevent the Meehanite cup from speed 10-ton electric grabbing cranes with a hour of 470 tons of iron-ore of the extreme 
nd the twisting, and the top gate was suitably anchored 700-ft. travel along the wharfside. Each crane density of 220 lb. per cubic foot. The distance 
k was to prevent the tube itself from rotating and, in has a normal capacity of 300 tons per hour between the head and tail pulleys of the transfer 
tly by addition, a gate was attached to the bottom end based on a nett load of 5 tons per grab and a conveyor is 64 ft. and the angle of inclination is 
of the ‘ube to guide the pile itself. The pile 60-second grabbing cycle, and is fitted with an 14 deg. These conveyors discharge on to one 
up to and do!'y were then inserted in the tube before integral transfer conveyor with belt-weigher or the other of the two wharfside conveyors 
timber the latt«- was lifted into the water, and the pile and bifurcated delivery chute. The bifurcated through bifurcated chutes as is illustrated in 
; were driven { m floating craft with a three-ton single- chutes deliver incoming ore to either of two Fig. 5, on the next page, which also shows how 
> was acting stcim hammer. parallel wharfside conveyors forming the first the transfer conveyors, cantilevered-out from a 
een & _ The iro n-ore storage and loading-out structure portion of the intake, storage and loading-out crane truck, are arranged to discharge on to the 
irring, is found... upon 16-in. square-section reinforced- plant. This plant was supplied and erected by wharfside conveyors through a continuous open- 
‘ity of Concrete » ‘les, 85 ft. in length, with conventional Simon Handling Engineers, Limited, Stockport. ing running the whole length of the conveyor 


Fig. 5 A cantilevered conveyor at the rear of each crane reaches 

through a continuous opening to inside the conveyor gallery, and 

delivers the incoming ore through bifurcated chutes on to the main 
conveyor belts running the full length of the gallery. 


gallery. This necessitated, therefore, the pro- 
vision of a cantilevered roof. 

Each crane jib is 90 ft. in length as measured 
from the fulcrum to the centre-line of the apex 
pulley, giving a maximum and minimum radius 
of action respectively of 80 ft. and 20 ft. The 
luffing motion follows the system devised by 
Stothert and Pitt, Limited, some 30 years ago, 
whereby the load travels along a horizontal path, 
while the jib and load remain in balance. The 
total effort for traversing a load horizontally, 
therefore, is only that required to overcome 
friction and inertia, and for these particular 
cranes a 30-h.p. motor gives an average hori- 
zontal motion of 140 ft. per minute; since the 
motion is harmonic, however, higher and lower 
speeds prevail at the centre and ends of the 
traverse. The hoisting speed is 320 ft. per 
minute. The grab is balanced, enabling this 
speed to be attained with a single hoist motor 
of 175 h.p. The hoist motor drives both the 
grabbing and holding barrels, the latter being 
fitted with a coil clutch and hold brake. The 
slewing motor is rated at 30 h.p. All motors are 
arranged for a 415-volt three-phase 50-cycle 
alternating-current supply and, excepting for the 
transfer-conveyor motor which is of the high- 
torque squirrel-cage induction type, all motors 
are slip-ring induction machines. Floor-mounted 
control-gear, supplied by the Igranic Electric 


Fig. 7. - The. transfer-point at .the top .of.the rising 
conveyor which leads on to the level belts running 
above the storage bunkers. 


Company, Limited, 191 Victoria-street, S.W.1, is 
fitted for the hoisting, slewing and luffing motions, 
and a single controller serves both the wheel- 
carriage motors, through a cam-type control 
gear supplied by De Renzi, Holmes and Com- 
pany, Limited, 147 Strand, London, W.C.2. 


INTAKE PLANT 


The Simon intake plant comprises two 
independent handling systems, each of which 
consists of a wharfside conveyor, an inclined 
conveyor, and a distribution conveyor with a 
travelling throw-off carriage for delivering ore to 
storage bunkers. The nominal speeds of these 
conveyors are, respectively, 290, 300 and 310 ft. 
per minute, the actual speeds varying slightly 
according to the loads imposed on the electric 
motors and fluid couplings. One of the two 
systems normally receives ore from three of the 
grabbing cranes, the other receiving ore from 
the remaining two cranes. 

Each system has a normal maximum capacity 
of 1,000 tons per hour when handling ore varying 
in density from 120 Ib. to 219 Ib. per cubic foot 
and varying in consistency from dust to roughly 
12-in. cubes. In case of emergency, either 
system can handle a maximum intake of 1,500 
tons an hour based on ore of average density, 
that is, of approximately 160 Ib. per cubic foot. 
Since individual lumps of ore may weigh more 
than 200 lb., each wharfside conveyor is fitted 
with special impact-type idlers which are rubber 
covered and resiliently mounted, thereby re- 
ducing impact on the belt. The wharfside 
conveyors deliver ore to inclined conveyors in 
a gantry leading to above the storage bunkers, 
and the complicated junction at the foot of the 
inclined conveyors, where direction is also 
changed, is depicted in Fig. 6, above; this 
illustration also shows the method of grouping 
the greasing nipples for the rollers, as has been 
fitted throughout the installation. The inclined 
conveyors in turn deliver to two distribution 
conveyors extending above the line of ten 
storage bunkers common to both handling 
systems, and this point of transfer is illustrated 
in Fig. 7. Ore is discharged into the bunkers 
by mechanically-propelled throw-off carriages, 
one for each conveyor, and one of these throw-off 
carriages, which can be independently located 
over any bunker by manual control, is illustrated 
in Fig. 8. The storage bunkers have a total 
capacity of 7,000 tons of ore based on a density of 
120 Ib. per cubic foot; the capacity at maximum 
ore density is approximately 13,000 tons. 
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Fig. 6 The transfer point at the west end of the gallery where the main con- 

veyors lead on to the rising conveyors which take the ore to the top of the 

storage bunkers. To facilitate greasing of the rollers, the nipples have been 
brought together on a block serving each set of rollers. 


More than a mile of 48-in. wide belting con- 
forming to a specification superior to that 
required by the relevant British Standard is 
used on these conveyors, and the carrying side 
of the belting incorporates an extra thick rubber 
cover reinforced with a tie cloth of high impact- 
and abrasion-resisting qualities. The belt drives 
have fluid couplings which protect the belts 
from excessive tensioning during starting up; 
automatic tensioning is provided by means of 
drop-weight pulleys, and large-diameter accur- 
ately-balanced pulleys with machined faces are 
employed in order to minimise the stresses on 
the belts. Walkways on each side of the con- 
veyors provide free access and enable inspection 
and maintenance to be carried out without 
difficulty. 

LOADING-OUT PLANT 

The storage and loading-out plant, like the 
other structures housing the Simon plant, is 
covered in maroon-coloured R.P.M. sheeting 
made by Robertson Thain, Limited, Ellesmere 
Port, Cheshire. The scale-car fitting shop is 
immediately below the centre of the covered 
inclined gantry in which are contained conveyors 
leading to the distribution conveyors situated 


Fig. 8 Throw-off carriage, mechanically-;r0- 
pelled, which can be located over any one of ‘he 
bunkers. 
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Fig. 9 Electrically-driven scale car of 28-tons 
capacity used for transferring the ore from the 
storage bunkers to the loading-out bunkers. 


above the storage bunkers. Each storage 
bunker has a single side outlet equipped with 
twin-discharge doors, the bunkers being so 
designed that ore delivered by the throw-off 
carriages cannot fall directly on to the doors. 
Below the single line of storage bunkers are 
36 loading-out hoppers arranged in two elevated 
parallel lines of eighteen, each hopper having a 
capacity of 28 tons of ore of the lightest density; 
the bunker outlets above the hoppers are 
staggered, each alternate outlet feeding to an 
opposite line of hoppers so that five bunkers 
feed one line of hoppers and the other five 
bunkers feed the other line. 

Between the bunkers and the loading-out 
hoppers are two parallel tracks, one above 
each line of hoppers, on each of which runs an 
electrically-driven scale-car of 28 tons capacity, 
illustrated in Fig. 9, above. These scale-cars 
were built by Head, Wrightson and Company, 
Limited, Thornaby-on-Tees, and the accuracy of 
the weighing mechanism will be maintained to 
within 0-08 per cent. 

The scale-cars are fitted with pneumatic rams 
for operating the bunker discharge doors and, 
in the loading-out process, the scale-car operator 
takes anything up to 28 tons of ore from any 








of the five bunkers feeding his particular car, 
weighs and records the actual load, and then 
discharges it into any of the 18 loading-out 
hoppers below his particular track. The re- 
cording gear on the scale-car incorporates two 
code wheels which, when set by the operator, 
register the type of ore against the actual 
weighing. 

Under normal conditions each scale-car 
operator fills all the 18 hoppers in his line within 
a period of two hours, and when all the hoppers 
in a line are full they are simultaneously dis- 
charged within a matter of seconds into a train 
of nine specially designed 56-ton railway ore- 
wagons standing on a track at ground level. 
These wagons, illustrated in Fig. 10, were 
made by British Railways and are fitted on both 
sides with two side-discharging doors which are 
hinged at the top. 

The hopper discharge doors are power oper- 
ated by means of pneumatic cylinders controlled 
by two master air valves, one for each line of 
hoppers, the master valves being placed midway 
along the line of hoppers in order to minimise 
the time lag between their operation and that 
of the servo-valves which supply air to the 
cylinders. To prevent unauthorised use, the 
master valves are housed in locked metal boxes, 
access to which is gained from the hopper-outlet 
floor-level. An auxiliary air-compressor can be 
used to operate the hopper discharge doors 
should a failure occur in the ordinary power 
system. During normal working hours both 
lines of loading-out hoppers are in constant use, 
but the discharges of the two lines are staggered 
to deal with the arrival of one train of ore-wagons 
per hour. The loading-out capacity is thus 
500 tons per hour. In case two trains arrive 
together on both tracks, the pneumatic equip- 
ment is capable of simultaneously operating the 
discharge-doors of all 36 loading-out hoppers 
and has sufficient capacity to be able to repeat 
within one hour. 

The two scale-car tracks converge into a single 
track leading to the car-fitting shop. This 
arrangement allows either car to travel on either 
track but, in view of the accident risk involved, 
the two cars do not operate on the same track 
together. In case of emergency, or during the 
withdrawal of one car for maintenance, the 
other car can take ore from all ten storage 
bunkers by transferring from track to track, by 
means of points fitted at the entrance to the 
fitting shop. Should a scale-car operator become 
incapacitated for any reason, the dead-man brak- 
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Fig. 10 A ‘rain of the special 56-ton ore wagons standing below the loading-out hoppers. The 


loading-out capacity of the plant is about 500 tons per hour. 
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ing system would bring the car to rest, but also 
fitted to each car is a limit switch which would 
automatically apply the brakes should a car exceed 
its normal travel. In the event of an over-run, 
due to the failure of both of these braking 
systems, a car would be arrested by a new type 
of pneumatic buffer having a very high energy- 
absorption capacity. 

An elevated control room provides a point of 
vantage from which each conveying system can be 
directed by push-button controls in a mimic- 
diagram control desk, the movement of the con- 
veyors being shown by illuminated arrows. 
Except for the scale-cars which have direct- 
current motors taking current through a rectifier, 
all the motors throughout the installation are 
arranged for a 415-volt three-phase 50-cycles 
supply. The total installed horse-power is 2,290, 
of which 1,400 h.p. is available on the grabbing- 
cranes, 780 h.p. is for driving the conveyors and 
110 h.p. for the scale-cars, compressors and 
ancillary equipment. To meet this load a sepa- 
rate sub-station connected with the supply mains 
has been built. 
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PRIZES FOR DESIGN 


Offers of prizes amounting to a total of £2,500 
in this year’s Industrial Arts Bursaries Compe- 
tition are announced by the Royal Society of 
Arts, John Adam-street, Adelphi, London, 
W.C.2. The prizes take the form of travelling 
bursaries, usually of £150 each, for the design of 
domestic electrical appliances, electric light 
fittings, domestic gas appliances, domestic solid- 
fuel-burning appliances, laminated plastics, 
Perspex articles, etc. Candidates for the 
competition must be British subjects between 
the ages of 17 and 30 on September 1, 1954. 
In the domestic gas and solid-fuel-burning 
appliance sections, and in the footwear section, 
entries will be accepted from recommended 
candidates already engaged in these industries, 
but entrants for the other sections must have 
studied for at least one term since September 1, 
1953, at an approved art, architectural or 
technical school and be recommended by the 
principal of the school. The last day for receipt 
of entry forms is October 1. Further particulars 
of the conditions and awards are given in a 
brochure issued by the Royal Society of Arts, 
which also contains the results of the 1953 
competition and the judges’ criticisms of the 
entries as a whole. 
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ELECTRICAL WIRING 
REGULATIONS 


Detailed Interpretation 


Like other documents of its kind, the Wiring 
Regulations of the Institution of Electrical 
Engineers, in spite of the care taken in their 
compilation, sometimes require elucidation on 
points of detail. The Wiring Regulations 
Committee, with the approval of the Council, 
about two years ago therefore took the wise 
course of publishing a series of interpretations 
on obscurities of general interest. This has now 
been followed by a second digest of replies which 
have been sent to individual inquirers, and which 
raise matters of general interest. 

In issuing this document it is pointed out that 
the Institution do not comment on particular 
installations or types of equipment or material, 
as such duty is the province of a consulting engi- 
neer or of a testing establishment. Nor are the 
committee empowered to deal with differences 
of opinion between the supply authorities and 
consumers, statutory provisions for dealing with 
such matters being contained in the Electricity 
Supply Regulations, 1937. 






































































A GAS THERMOSTAT 


MECHANICALLY-OPERATED PROPORTIONAL 
CONTROLLER 


A prototype instrument for indicating and 
controlling the temperature of a gas-heated 
appliance, made by the Accurate Recording 
Instrument Company (Aric), Garth-road, Lower 
Morden, Surrey, has been tested by the North 
Thames Gas Board. The instrument is fully 
described in the Board’s report No. 559/53 
D0342. The initial development of the instru- 
ment, which was required to provide propor- 
tional control of a gas supply and to be inde- 
pendent of electrical supplies, was carried out 
by the North Thames Gas Board by modifying 
the Aric electrically-operated indicating thermo- 
stat. The prototype thermostat, which is shown 
in the accompanying illustrations, has a range of 
100 deg. to 300 deg. F., the scale being graduated 
in four-degree divisions. 

Referring to the diagram of the mechanism, 
the driving force for indication and control is 
provided by a fluid-filled quick-response tem- 
perature-sensitive element, or bulb, a, acting 
through a capillary lead, b upon a bellows c. 
These bellows, expanding when the temperature 
rises, move a pin d (concealed by the link g in 
the view shown) and this in turn moves the two- 
limbed lever e, which is pivoted at /. 

The two-limbed lever e is made of two bi- 
metallic strips in order to compensate for varia- 
tions in ambient temperature. To the limb 
not in contact with the pin is attached a link g 
which by a suitable mechanism moves the 
indicating pointer h. 

To control the gas feed, gas from the upper 
chamber of a relay valve in the main supply line 
passes from the inlet pipe i to the outlet pipe j 
via the gas valve k. These connections are of 
j;-in. outside-diameter copper tubing and ter- 
minate in capillary unions on the outside of the 
case. 

The gas-valve body has a cover through which 
a centrally-placed spindle / passes: the spindle 
is spring loaded and has circular plates at 
both ends. The outer plate m is in contact 
with the linkage n, the inner with a leather 
diaphragm which is held between the body and 
cover. The body has an annular inlet and a 
central outlet ending in the valve seating. When 
the temperature rises the two-limbed lever e 
moves the linkage n pivoted at 0. The other 
end of the linkage depresses the outer plate m 
of the spindle /, the inner plate pushing the 
diaphragm against the valve seating, thus closing 
the outlet. 

The pivot o of the linkage n is carried on 
the arm p which is pivoted at f. Adjustment of 
the control temperature is made by moving the 
arm p via rod q and plate r. The cam s is 
operated in relation to a scale on the face of the 
instrument, and moves the plate r. 

Override is provided for by the arm p, which 
can move outwards with any excess movement 


Tem. indicated, 
Air velocity, deg, F. 





TABLE 


Overshoot, 
deg. F. 


of the valve spindle, as it is pivoted at f. The 
movement is made against spring f. 

There is an adjustable by-pass on the central 
outlet which enables the inlet annulus to be 
directly connected with the outlet. This by-pass 
is controlled by a screw, and when open assists 
proportional control by slowing down the 
action of the relay valve. 


CONTROLLING WATER TEMPERATURE 


In the tests, the inlet of the instrument was 
connected to the upper chamber of a -in. relay 
valve, fitted in the gas supply to the burner of 
a small water-bath, and the outlet fed back into 
the gas supply upstream of the burner. The 
copper water bath measured 12 in. by 6 in. by 
5 in. high, and the burner consisted of a 13-in. 
length of 4-in. pipe with ten Bray jets No. 115, 
size S. The gas rate was approximately 26 cub. 
ft. per hour of gas of calorific value 500 B.Th.U. 
per cubic foot at a burner pressure of 2 in. water 
gauge. 

The water-bath was about three-quarters filled 
with water, and the sensitive bulb was immersed 
in it together with a mercury-in-glass thermo- 
meter. The temperature as measured by the 
instrument was compared with that measured 
by the mercury-in-glass thermometer, and also 
with the scale divisions on the temperature 
control dial. Initially the instrument readings 
were low, but after adjustment of the indicator 
linkage agreement between the two readings was 
obtained. Under the same conditions, the 
rate of response of the instrument was slightly 
better than that of a mercury-in-glass thermo- 
meter. 


CONTROLLING AIR TEMPERATURE 


The instrument was then tested controlling 
temperatures in air, this being a more severe 
test than controlling water temperatures. 

An air heater was constructed, consisting of a 
34-in. length of 4-in. diameter flue pipe. The 
air inlet was fitted to one end of the pipe 8} in. 
behind two Bray industrial jets No. 275 size 10 
fitted into a length of 4-in. pipe projecting through 
the side of the flue pipe. Steel wool and gauze 
were packed behind the jets in an endeavour 
to obtain an even flow of air through the pipe. 
For test purposes the bulb of the instrument 
and a mercury-in-glass thermometer were held 
obliquely across the inside of the open end of the 
air heater, the instrument being connected to the 
gas supply in the same way as in the previous 
tests. The time taken for the instrument to 
settle down after reaching the control temperature 
was found: the results obtained are shown in the 
table. 

The difference between the temperature 
indicated by the instrument and that indicated by 
the thermometer, after the system had settled 


Time to settle, Hunt at equilib., 
min. deg. F. 








Therm. Instr. Therm. Instr. Therm. 
leaded - elit s! ERSe ee Senor EEN (See eee ee ae 
3-6 1839 152 Nil 82 3 3 +1 +1 
3°6 174 | 164 44 2 6 +2 +1 
3-6 20 «#6| ~~ 1 84 3 8 +1 +2 
3-6 293 253 Nil 34 2 5 +1 +1 
6°5 159 187 2 163 3 5 +1 +1 
6-5 [ae 191 4 163 2 7 i. | +1 
6:5 230 — | 226 6 137 4 i = ae oe ae 
6:5 289 351 Nil 45 3 6 +1 | +1 
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down, was largely due to the severe meth. d of 
testing. The air in the heater at the point \.here 
the temperature was measured was insuffic ently 
mixed. 

The overshoot was due to three factors:— 
(a) the thermometer passed the control tem pera- 
ture more quickly than the instrument bulb, 
because of its lower heat capacity; (b) there 
was a lag due to the instrument control mechan- 
ism; (c) there was the inevitable lag befoxe the 
relay valve closed. 

From these tests, the North Thames Gas Board 
conclude that the Aric instrument appears to be 
of sound design and robust construction, and, 
since it is housed in a thick cast-aluminium 
case, it should be able to withstand the rough 
treatment that is so often given to industrial 
equipment. From the tests carried out in the 
laboratory it was found that satisfactory control 
could be obtained for either air or liquid heating. 
It is, however, essential that a quick-response 
bulb be fitted when it is used with air-heaters 
in order to obtain the same performance as in 
the test. Either proportional or on-off control is 
possible with this instrument, as is usual with an 
indirect-acting thermostat. 


xk * 


BUILDING IN CONCRETE 
London Exhibition of Photographs 


The architectural development of concrete and 
its use in building and civil-engineering work 
will be illustrated in a series of photographs to 
be exhibited at the Royal Institute of British 
Architects, 66 Portland-place, London, W.1. 
from Thursday, October 21, to Saturday, 
October 30. 

In addition to photographs from this country, 
a considerable amount of material has been 
collected from abroad, including some from 
Belgium, Denmark, Finland, France, Germany, 
Italy and Switzerland. Photographs from 
Australia, Brazil, Japan and South Africa will 
also be on view. 
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The gas thermostat shown here, both pictorially 
and diagrammatically, will measure and con 

the temperature of gas heaters in the range 100 to 
300 deg. F. 
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Rubber joints between these track links give an 
elastic-girder effect which ensures even load dis- 
tribution on the ground. 


CRAWLER TRACTOR WITH 
RUBBER-JOINTED TRACKS 


Long Life and Silent Operation 


Roadless Traction, Limited, Hounslow, Middle- 
sex, have introduced a crawier tractor the design 
of which is based on the Fordson Major Diesel 
engine and transmission assembly. The main 
feature of this tractor is the use of rubber- 
jointed tracks, a few links of which are illustrated 
above. These, it is claimed, have a much 
longer working life than conventional pin- 
jointed tracks, are much quieter in operation, 
need very little maintenance and enable roller- 
tooth sprockets to be used. The engine develops 
just over 40 h.p. at 1,600 r.p.m. and the maximum 
drawbar pull is given as approximately 10,000 Ib. 
Rubber-jointed tracks of this type have been 
proved by many years service. Three blocks 
of rubber, in compression, connect, and hold 
apart, adjacent pairs of cast-steel links. A pair 
of bolts completes each connection. 

The tractor, which is shown in the picture 
below, has six forward speeds, the road speed in 
first gear being 1-35 miles an hour and in top 
gear, 8-55 miles an hour. Steering is by inde- 
pendent clutch and brake to each track, the 
Steering units being operated by hand levers 
in the conventional manner. The tracks are 


\ 

















fitted with 14-in. wide ground plates which, it is 
claimed, give maximum adhesion but at the same 
time provide all the flotation required for normal 
agricultural work. Furthermore, the provision 
of five weight-carrying rollers per side, combined 
with the elastic-girder effect provided by the 
rubber-jointed construction of the tracks ensures 
even distribution at all times of the weight 
over the ground. The overall length of the 
machine is 10 ft. 2 in.; the width, 5 ft. 10 in.; 
and the height, to the top of the seat, 4 ft. 10 in. 
The weight complete with fuel, oil and water is 
approximately 9,300 Ib. 
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COURSES IN PRESS-TOOL 
MAKING 


New City and Guilds Examinations 


The City and Guilds of London Institute are to 
introduce part-time courses and examinations in 
press-tool making in the session beginning in 
September. The scheme is intended to serve 
the needs of apprentice tool-makers specialising 
in the making of press tools. It is envisaged 
that students will attend part-time courses 
extending over five years. The first two or three 
years of the course will be occupied by prepara- 
tion for the City and Guilds Intermediate 
examination in machine-shop engineering, and 
the last two or three years will be taken 
up by the special course in press-tool making. 
The curriculum of the latter course comprises 
press-tool technology, press-tool workshop prac- 
tice, and science, calculations and design appre- 
ciation. 

Considerable emphasis will be placed on prac- 
tical competence, and the scheme includes sug- 
gested practical exercises with illustrative sketch 
supplements. Suggestions are also made as to 
appropriate workshop equipment for colleges 
providing the courses. Full details may be 
obtained in a pamphlet (No. 186), price 6d., from 
the Department of Technology, City and Guilds 
of London Institute, 31 Brechin-place, South 
Kensington, London, S.W.7. 
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NEW 120-MW POWER STATION 
FOR ROGERSTONE 


The British Electricity Authority has received 
the consent of the Ministry of Fuel and Power 
to the establishment of a new power station at 
Rogerstone, Monmouthshire. 

The equipment will consist of two boilers 
with an individual output of 550,000 Ib. of 
steam per hour, each of which will serve a 60-MW 
turbo-alternator. There will also be two cooling 
towers, each with a capacity of 2,250,000 gallons 
of water per hour. 
















































Crawler tractor fitted 
with 





rubber - jointed 
tracks. 














5-kVA pole-mounting transformer, the pentagonal 
tank of which has a number of advantages. 


PENTAGONAL TANK 
TRANSFORMERS 


Design for Use in Rural 
Electrification 


Transformers of unusual external appearance 
are now being manufactured by Crompton 
Parkinson, Limited, Aldwych, London, W.C.2, 
to meet the latest requirements of rural elec- 
trification schemes. As will be seen from the 
illustration, the tank is pentagonal. It is also 
designed so that the bushing terminals converge 
on the windings, the result being that long con- 
nections are eliminated and potential sources of 
weakness removed. The transformer itself is 
of such a shape that it can easily be withdrawn 
from the tank, thus simplifying servicing, while 
access to the windings alone is possible by 
removing the front cover. 

These transformers, which are intended for 
pole-mounting, are being made with outputs of 
5, 10 and 15 kVA, for primary voltages of either 
6:6 or 11 kV and secondary voltages of 250 volts. 
They are designed to have low iron-loss charac- 
teristics and high overload capacities, so that 
they are suitable for use on low load-factor 
circuits and the voltage regulation on overloads 
is a minimum. The tappings, which provide a 
voltage regulation of + 5 per cent., are arranged 
about the magnetic centres of the windings, thus 
reducing the out-of-balance forces that might 
occur in the event of an external short-circuit. 
These tappings are brought out to external 
terminals so that the cover does not have to be 
removed when selecting ratios. 

All the units are arranged for single bolt 
fixing and the fittings include standard high- 
voltage and low-voltage terminals, the former 
being fitted with duplex arcing horns. 


xk * 


INSTITUTION OF CHEMICAL 
ENGINEERS’ REGULATIONS 


Details of a new examination to be introduced 
in 1956 to replace the present associate-member- 
ship examination of the Institution of Chemical 
Engineers are given in the first issue of Regula- 
tions for the Admission of Student, Graduate, and 
Corporate Members, and for the Examination of 
the Institution, issued recently by the Institution 
of Chemical Engineers, 56 Victoria-street, 
London, S.W.1. 
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ADVANCED AIR-CREW TRAINER WITH 


Shown in the illustration below is the cockpit 
of a twin-engine flight trainer for aircraft crew 
training, the AT 110, equipped with a mechanical 
computing system, which has been developed 
recently by Air Trainers, Limited, Aylesbury. 

Since the end of the second World War there 
has been an increasing use of “‘ simulated flight ”’ 
training machines by commercial air lines and 
by military services because it has thereby been 
found possible to reduce appreciably the number 
of hours spent on non-commercial training 
flights in valuable aircraft. Probably the most 
widely used of these equipments is the general- 
purpose Link trainer, of American origin, 
produced under licence in the United Kingdom 
by Air Trainers, Limited, which is intended 
primarily for training in instrument flying, and 
for giving a basic picture ‘of aircraft behaviour 
and response to control movements, but which 
does not attempt to simulate any particular 
aircraft. 

As commercial aircraft become increasingly 
complex, there is a move towards individual 
aircraft simulators in which the cockpit layout is 
an exact reproduction of that of a particular 
machine, and the movements of the engine and 
flight controls are so correlated and integrated 
as to reproduce accurately the resultant instru- 
ment readings, flight path and heading of the 
full-scale aircraft handled in the same manner. 

Up to the present such flight-simulators have 
been electronic machines of high precision; 
typical examples in use with British Overseas 
Airways Corporation are two Redifon simulators 
for Stratocruiser and Comet aircraft, respec- 
tively, and British European Airways are 
currently installing an Air Trainers’ electronic 
simulator for the Elizabethan air liners, to be 
followed later by a similar machine for the 
Viscount. Such machines are naturally heavy 
in first cost, and moreover require highly skilled 
electronic technicians for their maintenance. 
They are, therefore, beyond the scope of the 
smaller operating companies. 


ADJUSTABLE COMPUTING 
MECHANISM 
Therefore a trainer has been developed in which 
the computing mechanism is basically mechanical 





MECHANICAL COMPUTOR 
SIMULATES ANY TYPE OF AIRCRAFT 


and, once set, requires little adjustment. Although 
the AT 110 is stated to be a “ general-purpose ” 
trainer, the computing mechanism can be 
adjusted to simulate the performance of a 
particular aircraft and in fact the experimental 
unit undergoing development at the Aylesbury 
works of Air Trainers, Limited, is at present 
rigged to simulate the behaviour of an Eliza- 
bethan air liner, although the cockpit layout, as 
illustrated, represents that of a Convairliner. 

In contrast to the original Link trainer and its 
immediate developments, which reproduced the 
physical sensations of pitch, roll and yaw, the 
cockpit of the AT 110 is static; representative 
“engine ’’ noises are, however, provided. The 
complete trainer is housed in a single unit 15 ft. 
long by 7 ft. wide by 6 ft. 6 in. high, the cockpit 
being situated at the forward end and the 
computing mechanism housed in a cabinet 
extending the length of the starboard wall. Air 
conditioning is provided. The cockpit is fully 
equipped and instrumented, with duplicated 
primary flying controls, appropriate switches and 
levers for flaps and undercarriage retraction and 
a full set of twin-engine controls, with duplicated 
throttle levers, for two air-cooled high-per- 
formance piston engines equipped with two-speed 
mechanical superchargers, manual mixture con- 
trol, carburetter-intake heating and _ water- 
methanol injection, and fitted with feathering 
non-reversing constant-speed propellers. It is 
possible to “‘ start’ and “‘ run-up” the engines 
in the normal manner prior to “ take-off.” 
A variety of radio aids, to suit the user, can be 
supplied, these being used in conjunction with 
an automatic radio-aids unit built into the 
trainer. 


CONTINUOUS RECORD OF 
**GROUND POSITION ” 

The flight instructor, who is stationed at the 
starboard side of the unit, is provided with 
indicator lamps which inform him when the 
pilot is “ mishandling” the ‘“‘ engine.” The 
automatic radio-aids control, which is fed by the 
flight-computing mechanism with inputs corre- 
sponding to heading, airspeed, altitude, pitch and 
roll, provides the instructor with a continuous 
record of the ground position of the “ aircraft ” 


The cockpit of the 
AT110 flight trainer, as 
shown here, is arranged 
to represent the Con- 
vairliner. 
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Part of the mechanical computing mechanism which 
converts the pilot’s control movements into terms 
of thrust, lift and drag, side forces, and moments, 


marked in ink on a sheet of glass under which is 
placed a map of the area over which the exercise 
is taking place. The instructor can control the 
direction and strength of the prevailing wind, 
the degree of turbulence and the ambient 
temperature and can feed in faults such as port or 
starboard engine failures or fire, abnormal oil 
or fuel pressures, failure of the artificial horizon, 
or icing of the pressure head, for which the pilot 
has to take the necessary corrective action. The 
computing mechanism takes account of such 
failures in solving the flight equations. 

The “ feel” of the flying controls is arranged 
to vary by means of a vacuum bellows controlled 
by indicated airspeed. The vacuum is provided 
by a vacuum-turbine which also operates certain 
instruments and actuators in the computor, as 
well as the rough-air unit, which adds a cyclic 
variation to the horizontal and vertical air speeds. 
The primary source of power for the trainer is a 
110-volt 50-cycle supply from which are driven 
various small electric motors in the computor. 
It is transformed down to 32 volts for supplying 
the Teletorque transmitters which operate instru- 
ments such as the airspeed indicator, altimeter, 
rate-of-climb indicator, boost gauges and tacho- 
meters. 

It is not possible here to discuss in detail the 
mechanism by which the computor converts the 
pilot’s control movements into terms of thrust, 
lift and drag, side forces, and moments, and 
from these quantities derives the appropriate 
instrument readings, aircraft flight path and 
ground position. In general, however, it com- 
prises a system of mechanical linkages and simple 
constant-speed electric motors, utilising standard 
Link trainer components wherever possible. 
The mechanical linkages are, in general, built up 
from levers, stainless-steel “* ribbon ” and pulleys, 
and the computing mechanisms comprise stan- 
dardised mechanical units for carrying out 
addition, multiplication and division, and 
integration. 

Although the design of the AT 110 is, as 
shown in the illustration above, apparently 
complex, in practice the maintenance of the 
unit is comparatively simple, and can be carried 
out by any moderately-skilled mechanic, adjust- 
ment for the mechanical linkages being provided 
by means of slotted pulley brackets and screw- 
jacks for taking up the steel ribbon. 
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This direct-reading tachometer has an accuracy 

within 0-03 per cent. when receiving pulses at 

3,000 per second. It can be operated from 
standard tacho-generators. 


ELECTRONIC 
TACHOMETER 


Pulse Operated 


A precision electronic tachometer has been 
produced by the Plessey Company, Limited, 
Ilford, Essex, for use where a shaft speed has to 
be known exactly. The illustration shows the 
general appearance of the unit. The shaft speed 
can be read directly from the dekatron display 
unit which is operated by pulses received from 
the shaft. Normally the pulses are counted for 
one second and the result is displayed for 0-8 
second, after which the cycle is repeated. The 
time of display can be lengthened if desired by 
a switch on the front panel. Counting times of 
two and four seconds can also be selected. 
Pulses from the engine shaft can be obtained 
either from the generator normally used wich a 
magnetic-drag tachometer by way of a frequency 
multiplier unit, or, where such generators are 
not fitted, from a photo-electric device specially 
developed for the purpose. This latter consists 
of a photo-electric cell and amplifier operating 
with a slotted disc. The disc, which has either 
60, 30, or 10 slots, is attached to a synchronous 
motor which is driven from a standard tacho- 
generator. When the 60-slot spacing is being 
used, the display unit reads directly in r.p.m. 
Four dekatrons make up the display unit, 
recording units, tens, hundreds and thousands. 
The counting period is controlled by a 4-kilo- 
cycle crystal oscillator which is accurate to 
within 0-005 per cent., the output being divided 
to produce a one-cycle pulse when the one- 
second period is being used. The operation of 
the display unit can be checked at any time by 
switching in a 2-kilocycle signal. When using 


the one second counting period, the accuracy 
of the instrument is generally within 0-1 per cent., 
becoming greater as the counting-rate increases, 
approaching 0-03 per cent. when the rate reaches 
3,000 pulses per second. Accuracy is within 
0-01 per cent. if a larger period can be employed. 





FILMS ON STEELMAKING 


Aids to Instruction of Operatives 


About 87 per cent. of the steel produced in 
this country is made in the open-hearth furnace, 
and three black and white sound films on this 
method of steelmaking were shown in London 
recently under the auspices of the British Iron 
and Steel Federation, which has been responsible 
for their production. The three films, namely, 
**The Open-Hearth Furnace”: Part One - 
** How it Works” (running time, 13 minutes); 
Part Two — “* Making Open-Hearth Steel ” (run- 
ning time, 12 minutes); and ‘“‘ The Ingot” 
(running time, 15 minutes), are part of a series 
of instructional films on iron and steel manu- 
facture. 

Together with three earlier films on iron- 
making, these films are based on the subjects of 
the City and Guilds Iron and Steel Operatives’ 
Course and are intended for use in works and 
class rooms in conjunction with other teaching 
aids produced by the British Iron and Steel 
Federation. Two further films on steelmaking, 
one dealing with instrument control in open- 
hearth furnaces and one with electric furnaces, 
have also been completed. Another film, on the 
Bessemer converter, is at present being made 
for the Federation. 

The films, all in 16 mm. and 35 mm., have been 
produced for the Federation by Merton Park 
Studios, and in common with other Federation 
films are available, on free loan, to schools, 
technical colleges and other interested bodies. 
Illustrated notes on the films are being prepared 
for instructors. These will contain the complete 
commentary of each film and supplementary 
notes amplifying points made in the films. 

Correspondence relating to the films should 
be addressed to the British Iron and Steel Federa- 
tion, Training Department, Windsor House, 
46, Victoria-street, London, S.W.1. 
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HYDRAULICALLY 
OPERATED PULLING TOOL 


10,000 /b. pull exerted 


A small and compact tool can which exert a 
pull of 10,000 lb. has been introduced by A. G. 
Wild and Company, Limited, Charlotte-road, 
Sheffield. As can be seen from the illustration 
on this page, it consists of a pump with an eye 
at one end for anchoring it and an adaptor at 
the end of the piston rod for connecting it to the 
object which is to be moved. The machine was 
originally designed for withdrawing pit props, 
but since its introduction it has found application 
in many other fields, as for example, contracting 
and demolition work, forestry, agriculture, 
garage and works maintenance departments. 
The hydraulic pump is of the double-acting 
type, and in this case the piston is retracted by 
the pumping action. The pump is operated 
manually by a hand lever, and a relief valve 
incorporated in the design affords protection 


A simple tool capable 

- of exerting a pull of 

10,000 Ib. and oper- 

ated manually. The 

rate of load release can 
be controlled. 
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against overloading. If the pumping lever 
is left free after use or placed in the position 
marked ‘“‘ Hold,” the load on the line is sustained. 
If, however, the lever is placed in the position 
marked ‘“‘ Release,” the piston will return 
automatically to the extended position. By 
alternately moving the actuating lever from 
the hold-position to the release-position, or 
vice versa, it is possible to control the load 
release or inch it. 

A high-duty light alloy has been used wherever 
possible in the construction to keep the total 
weight, 44 lb., as low as possible. When the 
piston is withdrawn the overall length is 2 ft. 6 in. 
and the stroke of the piston is 15 in., such a 
compact design being necessary to enable the 
puller to be used to advantage in confined 
spaces. 

a A 


FOUR-INCH CENTRIFUGAL 
PUMP 


30,000 Gallons per Hour 


The exhibits on the stand of Arthur Lyon and 
Company (Engineers), Limited, 42 Telford-way, 
Westway Estate, East Acton, London, W.4, at 
the recent Royal Show, the Great Park, Windsor, 
included a 4-in. centrifugal pump with a maximum 
output of 30,000 gallons per hour. This unit, 
a recent addition to the exhibitors’ Alcon range 
of centrifugal self-priming pumps, is shown in 
the illustration below. It has been developed to 
meet the needs of contractors and local authori- 
ties and for use in drainage and irrigation 
schemes. 

The prime mover is a Petter AVA 2 air-cooled 
Diesel engine which is governed to operate at 
1,500 r.p.m. The pump body is machined 
from an iron casting and is bolted directly to the 
engine housing, the combined unit thus formed 
being mounted as a fabricated steel skid-type 
baseplate shown in the illustration or on a two- 
wheel trolley. The impeller is of the three- 
bladed open type and is capable of dealing with 
solids up to % in. in diameter. Quick and 
consistent priming is ensured by a simple non- 
return valve which is installed in the inlet con- 
nection. 

The output depends, of course, on the delivery 
and suction heads, but with a suction of 5 ft. 
and a delivery head of 30 ft., the output is in the 
neighbourhood of 25,000 gallons per hour. 
With a suction of 10 ft., this figure is reduced to 
approximately 19,000 gallons per hour and with 
a suction of 25 ft., to 12,000 gallons per hour. 
The maximum head is 80 ft. 





Designed for drainage and irrigation work, a 
4-in centrifugal pump with a maximum discharge 
of 30,000 gallons per hour. 


Adjustable-boom conveyor fitted to pedestrian 
controlled and 20-cwt. electrically-driven chassis. 


ADJUSTABLE-BOOM 
MOBILE CONVEYORS 


At London Airport recently three new mobile 
conveyors were demonstrated before executives 
of the transport industries. Known as the 
Fourways Morrison Electricar mobile conveyors, 
the new machines comprise standard Fourways 
swinging-boom type slat conveyors mounted on 
Morrison electric chassis, and are produced 
jointly by Fourways (Engineers), Limited, 
Thornwood Common, Epping, Essex, and Austin 
Crompton Parkinson Electric Vehicles, Limited, 
95-99 Ladbroke-grove, London, W.11. 

The smallest and most economical of the three 
units, shown in the upper of the two illustrations 
above, is mounted on a P.90 four-wheel pedes- 
trian-controlled electrically-driven chassis of the 
type which is widely used for power-driven 
delivery carts. The chassis battery supplies 
power for the conveyor motor as well as for the 
drive. The conveyor has a loading height of 
2 ft. and a delivery range from 6 ft. to 11 ft., the 
elevation of the boom being carried out by 
hydraulic rams and a manually-operated pump. 
In all three units the conveyor is 21 in. wide and 
is designed for a unit load of 2 cwt. In the 
smallest model, the maximum load is 4 cwt. and 
the track speed 50 ft. per minute. The breaking 
load of the conveyor chain is 3,000 Ib. 

The two larger mechines are of the hinged- 
boom type, in which the rear part of the boom 
can be adjusted to give a range of loading heights. 
The conveyors of both these machines are de- 
signed for a maximum load of 6 cwt. and a track 
speed of 55 ft. per minute, with a conveyor-chain 
breaking load of 6,000 lb. One machine, based 
on the Morrison ED 25 chassis, has an open 
driving position and provides a range of loading 
heights from 1 ft. 3 in. to 6 ft., and a delivery 
height from 6 ft. to 15 ft. The other machine, 
shown in the second of the two illustrations, 


with a driver’s cab of the “ air-view”’ type, is based 
on a Morrison 20-cwt. chassis and has a loading- 
height range of from 1 ft. 3 in. to 5 ft., and a 
delivery-height range from 5 ft. to 14 ft. 6 in. 
In each machine electro-hydraulic power moves 
the front and rear booms. 


* & 


RADIATION HAZARDS IN INDUSTRY 
One-Day London Conference 


The third conference of the British Occupational 
Hygiene Society will be held at the London School 
of Hygiene and Tropical Medicine, Keppel- 
street, London, W.C.1, on Monday, November 1, 
1954, and will have for its theme radiation 
hazards in industry. It is considered that the 
increasing use of radio-active materials in indus- 
trial processes requires an adequate and well- 
balanced understanding of the dangers to health 
and the precautions to be taken. 

Four papers will be presented for discussion 
at the meeting, namely, ‘* The Health of Workers 
Exposed to Ionising Radiation,” by Dr. A. S. 
Maclean; “ Radiation Safety in the Industrial 
Group of the Department of Atomic Energy,” 
by Mr. D. R. R. Fair; ‘* Protection Against 
X-Rays and Gamma-Rays in the Industrial 
Field,” by Mr. W. Binks; and “ Safety Criteria 
in Atomic Energy,” by Mr. F. R. Farmer. 

Further information may be obtained from the 
honorary secretary of the Society, Mr. P. C. G. 
Isaac, King’s College, Newcastle-upon-Tyne. 


x * ek 
LAUNCHES AND TRIAL TRIPS 


S.S. ‘“‘ THomas GOULDEN.”’—Single-screw self-trim- 
ming collier, built by Hall, Russell & Co., Ltd., 
Aberdeen, for the North Thames Gas Board, London, 
W.8. (Managers: Stephenson Clarke, Ltd., London, 
E.C.3). Main dimensions: 339 ft. overall by 46 ft. 
by 22 ft. 4 in.; deadweight capacity, about 4,600 tons 
on a draught of 20 ft. Triple-expansion steam engine 
of reheat design, developing 1,275 i.h.p. in service, 
constructed by the North Eastern Marine Engineering 
Co. (1938), Ltd., Sunderland. Steam generated by 
two oil-fired cylindrical boilers. Launch, July 1. 

S.S. “‘ Loco Gowan.”—Single-screw cargo vessel, 
with accommodation for twelve passengers, built 
and engined by Harland and Wolff, Ltd., Belfast, 
for the Royal Mail Lines, Ltd., London, E.C.3. 
Main dimensions: 470 ft. between perpendiculars by 
68 ft. by 41 ft. to shelter deck; gross tonnage, 9,718. 
Parsons triple-expansion all-reaction condensing 
double-reduction geared steam turbines, developing 
10,500 s.h.p. at 112 r.p.m. and two Foster Wheeler 
oil-fired water-tube boilers. Delivered, July 15. 

M.S. “ HANNINGTON CourtT.”’—Single-screw cargo 
vessel, built by Bartram and Sons, Ltd., Sunderland, 
for the Court Line Ltd. (Managers: Haldin & Co., 
Ltd., London, E.C.3). Main dimensions: 445 ft. 
between perpendiculars by 62 ft. by 40 ft. 2 in. to 
shelter deck; deadweight capacity, about 10,800 tons 
on a draught of 26 ft. 113 in. Kincaid-Burmeister 
and Wain-Harland and Wolff six-cylinder single- 
acting four-stroke Diesel engine, designed to operate 
on heavy-fuel oil and developing 3,300 b.h.p. at 
110 r.p.m. in service, constructed by John G. Kincaid 
& Co., Ltd., Greenock. Service speed, 124 knots. 
Launch, July 19. 


M.S. “* Perwis.”—Single-screw cargo and pas- 
senger vessel, built by the Caledon Shipbuilding and 
Engineering Co., Ltd., Dundee, for the Indonesian 
Archipelago service of the Straits Steamship Co., 
Ltd., Singapore. Main dimensions: 195 ft. between 
perpendiculars by 40 ft. by 19 ft. to upper deck; 
deadweight capacity, 945 tons on a draught of 11 ft. 
Eight-cylinder single-acting four-stroke oil engine, 
direct coupled to the propeller shafting through 
reverse-reduction gearing and developing 573 b.h.p. 
at 500 r.p.m., constructed by Ruston and Hornsby, 
Ltd., Lincoln, and installed by the shipbuilders, 
Speed, 10 knots. Trial trip, July 20. 

S.S. “‘ RECORDER.” —Twin-screw cable ship, built 
and engined by Swan, Hunter, and Wigham Richard- 
son, Ltd., Newcastle-upon-Tyne, for Cable and 
Wireless, Ltd., London, W.C.2. Twenty-third cable 
ship built at Neptune Shipyard and the largest in the 
owners’ fleet. Main dimensions: 340 ft. 6 in. 
overall by 45 ft. by 27 ft. 3 in. to upper deck; dead- 
weight capacity, about 2,500 tons on a draught of 
18 ft. 6 in. Two triple-expansion steam engines, 
together developing 2,200 i.h.p. at 108 r.p.m. Steam 
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supplied by two multitubular oil-burning Scctch 
boilers. Speed on trial, about 134 knots. Tria] 
trip, July 23. 

M.S. “ HgeGH Spear.”’—Single-screw oil tar <er, 
built and engined by Eriksbergs Mek. Verks ads 
Aktiebolag, Gothenburg, Sweden, for the /§ 
Atlantica (Managers: Leif Hgegh & Co. . S), 
Oslo, Norway. Main dimensions: 526 ft. bet cen 
perpendiculars by 69 ft. 9 in. by 39 ft. 3 in., deadweight 
capacity, about 18,200 tons on a draught of 30 ft. 5 in. 
B. and W. six-cylinder two-stroke Diesel enzine, 
developing 7,500 b.h.p. Service speed, 15} knots, 
Trial trip, July 22. 


* & & 


MECHANICAL THROWING 
OF LOOSE MATERIALS 


Portable Machine for 
Warehouses and Ships’ Holds 


The small portable throwing machine shown in 
the illustration below has been produced by Blaw 
Knox, Limited, 90-94 Brompton-road, London, 
S.W.3. This piler and trimmer, as it is termed, 
is designed to assist in stowing grain and other 
loose materials in ships’ holds and in warehouses. 
The grain is poured into a hopper at the top of 
the machine and fed by a rotating drum to the 
surface of the throwing belt. The angle of 
discharge can be varied from 10 deg. to a maxi- 
mum of 40 deg. by raising or lowering the barrow 
type handle, visible in the illustration. 

The best results are obtained when the material 
is fed to the hopper from a height of 3 to 5 ft. 
above it. The maximum throw that can be 
achieved is 39 ft., and the maximum height is 
12 ft. 6 in. The grain is discharged through an 
opening 1 ft. 1 in. wide. 

A mild-steel frame has been used and the 
complete machine is mounted on two semi- 
pneumatic rubber-tyred wheels and a rubber- 
tyred castor wheel. The frame carries the 
bearings for the driving pulley, the throwing 
wheel and the pivot bearing for the elevating 
arm. The foremost belt pulley is mounted on 
a shaft which is carried by slides at the nose of 
the elevating arm. The position of the slides, 
and hence the pulley, can be adjusted by screws 
to give the required tension on the belt. 

A 3-h.p. electric motor, which runs at 1,420 
r.p.m. and is mounted on a slide in the main 
frame, is used to drive the belt. The power is 
transmitted from the motor by two V-belts. 
When in operation a length of cable is used to 
connect the motor to the nearest power point 
and a push-button control has been fitted for 
starting and stopping. The total estimated 
weight of the thrower is 888 lIb., the overall 
width is 3 ft. 6 in., length about 4 ft. and height 
3 ft. 24 in. 


The maximum trajectory of the mechanical 
thrower is 39 ft. 
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The platform of this machine can raise a load of 
24 ewt. to a height of 5 ft. in 5 seconds. Lifting 
commences automatically when the load is placed 
on the platform, and the platform is returned 
automatically when the load is removed. 


23-CWT. LIFTING 
MACHINE 


A portable lifting machine designed for raising 
sacks and other packages from ground level 
to a height of 5 ft. is shown in the accompany- 
ing illustration. This machine was introduced 
recently by the Industrial Machine and Equip- 
ment Company (Brimpex), Limited, 41 Murray- 
road, London, S.W.19. 

Lifting commences immediately a load is 
placed on the platform, and when it is removed 
the platform returns to the floor. The platform 
will also return to the lowest position if the load 
Is removed at any intermediate position during 
the upward travel. This automatic operation is 
controlled by a valve in the hydraulic drive, for 
which a patent application has been made. 

The machine is suitable for use when loading 
lorries and other vehicles, or in stores and places 
in factories where goods must be stacked to save 
space. One application that the makers suggest 
is for raising sacks of coal and flour to shoulder 
height so that they can be readily carried away 
on the back of a workman, avoiding the manual 
exertion and physical risks normally involved. 

The height of lift can be varied about 6 in. 
by turning a knurled ring at the top of the 
hydrau ic ram, thus limiting, the stroke. This 
adjustn ent is sufficient to obtain a setting at 
Which "en of varying height can take the load 
easily ‘om the raised platform on to their 


should The lifting capacity of the machine 
isabou + cwt. and the rate of lift about 1 ft. per 
second. To prevent overloading an adjustable 
relief ve is fitted; it also prevents damage being 
rte > platform accidentally catches on the 


of a lorry or other projection. 
The i, chine is constructed from steel angle 





and is arranged in the form of a barrow so that 
it can be easily moved about on the two rubber- 
tyred wheels that are fitted. Two models are 
being made at present. One of these is fitted 
with an electric motor and the necessary switch- 
gear for mains operation. With this model 
50 ft. of trailing cable is carried. The other 
is fitted with a J.A.P. 2S petrol engine and a V- 
belt drive to the pump. 

The lift is provided by a hydraulic cylinder 
and piston. A nylon-covered wire rope, which 
passes over a pulley mounted on the piston rod, 
transmits the lifting force to the platform. One 
end of the rope is attached to the platform and 
the other anchored at the rear of the cylinder. 
The machine has been made suitable for outdoor 
operation in all types of weather and is practically 
noiseless in operation. Both models of this 
machine were displayed at the recent Mechanical 
Handling Exhibition held at Olympia, London. 


x k * 


EXTENSION TO 
FAN-MANUFACTURER’S WORKS 


Extensions to the Sirocco Works of Davidson 
and Company, Limited, Bridge End, Belfast, 
who are manufacturers of fans and machinery, 
is nearing completion. In 1952 their mine-fan 
production was transferred from the main 
factory to a new workshop on a near-by site to 
allow for increased production. With the 
present extension the floor space of the new 
workshop will be increased to 30,000 sq. ft., 
and as a result bring the staff employed by these 
works to about 1,500 persons and almost double 
the production capacity. The new workshop 
has been equipped to handle large fans for mines 
and power stations, and flue-dust collectors for 
boiler plant. ° 


x & ® 


GUILLOTINE WITH 
PNEUMATIC DRIVE 


A guillotine, fabricated from steel plate and 
operated by compressed air, has been introduced 
by F. J. Edwards, Limited, 359-361 Euston-road, 
London, N.W.1. Two models are available, 
with capacities for material up to 36 in. or 49 in. 
wide, and the smaller is shown in the illustra- 
tion below. Both are capable of cutting mild 
steel sheet up to 16 s.w.g. when supplied with 
air at 80 Ib. per square inch. There are adjust- 
able stops at the back and front and there is 
provision for a graduated side gauge. 

The top shearing-beam, which is the moving 





This guillotine will cut mild steel up to 16 s.w.g. 
using compressed air at 80 Ib. per square inch. 
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member, is operated through a linkage by two 
*“* Marton ” air cylinders, the air supply being 
controlled by a foot valve. The beam returns 
automatically under air pressure to the top of its 
stroke and can be arranged for repeat or non- 
repeat action. The guides are gunmetal with 
adjustment for wear. During cutting, the sheets 
are automatically gripped by a clamp which also 
acts as a guard for the blades. Strip lights can 
be fitted if desired. The larger model measures 
58 in. by 52 in. by 43 in. high and weighs about 
720 Ib. 


x k * 


FILTER FOR AVIATION FUELS 
Plastic-Impregnated Paper Elements 


A new Purolator filter has been introduced by 
the Automotive Products Company, Limited, 
Leamington Spa, for the full-flow filtration of 
light hydrocarbons. The filter, which is intended 
for use in aircraft-fuelling tankers and trolleys, 
airfield pipelines, engine test-bed installations, 
etc., has a flow capacity of up to 200 gallons per 
minute. 

The filter consists of a steel outer casing of 
welded pressure-type construction, designed for a 
normal working pressure of 100 Ib. per square 
inch, and is treated to resist rust and corrosive 
action. The casing contains eight Micronic 
filter elements, constructed of plastic-impregnated 
paper, which are waterproof, heat resistant and 
capable of removing contaminants (measured in 
microns) at relatively high rates of flow. The 
design of the element provides an unusually large 
filtering surface in proportion to its volume, the 
paper being pleated around a central metal 
former. The elements are normally replaced 
when a difference of 15 lb. per square inch is 
recorded between the pressures at the inlet and 
outlet of the casing. 

The filter body is provided with 3-in. flanged 
connections. Both inlet and outlet lines remain 
undisturbed while the equipment is being 
serviced. The unit is 21-5 in. high, without the 
pressure gauge, which is mounted on top of the 
casing, and has an overall width of 22-5 in. The 
distance between the inlet and outlet flanges is 
21 in. 
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NATIONAL SERVICE 
Impact on Industry to be Discussed 


A one-day conference on the impact of national 
service on industry and commerce has been 
arranged by the London and home counties 
group of the British Association for Commercial 
and Industrial Education (BACIE), and will be 
held at the Fyvie Hall of the Polytechnic, Regent- 
street, London, W.1, on Tuesday, October 5, 
from 9.30 a.m. to 5 p.m. : 

The principal objects of the conference will 
be to give the three service Departments an 
opportunity for explaining the methods employed 
by them in the selection, training and education 
of national servicemen; to obtain representative 
opinions from leaders in industry, commerce 
and education on how national service could 
be made to render more valuable assistance 
towards the men’s future civilian lives; and to 
discuss what action might usefully be taken by 
employers, educationists and others to help 
young men to derive the greatest benefit from 
their periods of service. 

It is understood that senior officers from the 
War Office and the Air Ministry will attend the 
meeting, and it is hoped that employers and 
educationists will be adequately represented. 
A conference fee of ten shillings will be payable, 
except by members of BACIE. 

Applications to attend should be made, not 
later than September 21, to Mr. B. M. MacGinty, 
c/o The Metal Box Company, Limited, The 
Langham, Portland-place, London, W.1. 


Bailey bridging equipment is being used here to form a foundation frame for an industrial building — a 
garage — being constructed over an old quarry. 


BAILEY BRIDGING IN PEACETIME 
DIVERSE APPLICATIONS OF STANDARD COMPONENTS 


When Sir Donald Bailey originally evolved his 
now famous war-winning bridge, the main object 
to be attained was to put spearhead troops 
across rivers and similar obstacles in the shortest 
possible time using equipment which could be 
easily transported and erected. The weight and 
size of each component had to be kept down so 
that construction could be handled by man- 
power without the necessity of special site plant, 
and all material had to be suitable for loading 
into standard 3-ton lorries. 

The design satisfied all the requirements laid 
down by the Ministry of Supply, and during the 
last war something over 1,500 bridges were 
erected in a great many theatres of war. 


BASIC COMPONENTS 

The bridging originally consisted of 24 parts, 
but later developments have increased this 
number many times and new components 
are constantly being designed to meet the 
requirements of civil engineers all over the 
world. The principal component is the panel 
which can be recognised from each of the 
accompanying illustrations. This panel is a 
welded framework with working measurements 
of 10 ft. by 5 ft. 1 in. It is made up of top and 
bottom chords consisting of 4-in. by 2-in. 
channels, back to back, with vertical and diagonal 
bracing consisting of 3-in. by 14-in. R.S.J.s, all 
members being of high-tensile structural steel. 
At one end of the panel the chords terminate in 
male lugs and at the other end in female lugs, 
and the panels are joined together by engaging 
these lugs and inserting panel pins in the holes 
provided. There are also holes in the top and 
bottom chords so that panels can be joined 
one above the other by using chord bolts. These 
chord bolts have a tapered portion to facilitate 
driving, but bearing is taken on a parallel part 
of the shank when they are fully home. The 
panels are joined together, end to end, to form 
girders or trusses of varying length. The strength 
of the girders is varied by arranging up to four 
trusses side by side and/or by increasing the 
depth by placing panels on top of one another 
to form girders of double-storey or triple-storey 
construction. Members are then added to brace 
the structure and prevent it from swaying. Cross 


beams of R.S.J.s of high-tensile steel rest on the 
bottom chords of the main girders and are held 
in position by quick-acting clamps. These cross 
beams, known as transoms, are clearly shown in 
the bottom photograph on this page. 

From its iriception, it was realised that the 
unit form ef construction would lend itself to 
many further applications. One of the first 
of these was to form a floating bridge by support- 
ing the bridgework on pontoons. The usual 
practice is to build each section of bridge on its 
pontoons close to the bank and then ferry it 
into position. Sections can also be built 
vertically to form piers, and bridges of any length 
are possible, given sufficient supports, by this 
form of construction. A further development 
of this idea was the Bailey suspension bridge, in 
which a single truss girder is hung from steel- 
wire ropes slung between two Bailey towers. 
The normal limit of fixed-span bridging with this 
equipment is in the region of 200 ft. and of 
suspension bridging 400 ft. 


FLUSH-DECK BRIDGING 
It has been found that the limited road width 
of the original Bailey bridging equipment, which 


A modern roadway 
bridge with a 30-ft. 
wide flush deck being 
constructed from stan- 
dard equipment. The 
basic panels and tran- 
soms common to all 
Bailey equipment are 
clearly depicted. 
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only allowed single-line traffic, was a very 
unfavourable factor in a great many cases 1s it 
resulted in undesirable bottlenecks on high vays 
carrying two or more lanes of traffic. To e: sure 
an unrestricted flow of traffic requires the ere tion 
of two bridges, side by side, which is neces:arily 
very much more costly than a single bridge h: ving 
a roadwidth capable of taking a double lane of 
traffic. The problem, therefore, of producing 
Bailey bridging to carry more than one lane of 
traffic was tackled and two types of bridge, 
designated types “A” and “B,” were evolved, 
This bridging is known as “ flush deck ” bridging, 
the material required being made up of standard 
components and half a dozen or so components 
designed specially for this form of the bridge. Such 
a bridge is shown below. 

In type ‘“* A,” the transoms are placed on the 
top of the main girders and overlap along the 
central girder. A special stringer is used at the 
centre girder locating on the overlapping tran- 
soms, and either a completely flush surface can 
be provided or curbs can be built along the centre 
of the bridge to divide the roadway into traffic 
lanes. It will be appreciated that, because the 
transoms overlap, it is not possible to fit more 
than two transoms per bay and consequently 
the load-carrying capacity of this type of bridging 
is limited to approximately 35 tons. 

In type “ B,” the transoms are again carried on 
top of the main girders, but they do not overlap. 
In effect, this type consists of bridges side by side 
and very close together. Special stringers again 
locate on and keep the transoms in position at 
the centre and a special centre deck unit is used 
which provides a flush surface over the full 
width. In this type, the maximum number of 
transoms (four per 10-ft. length of bridge) can 
be fitted and, in consequence, much heavier 
loads can be carried than in type “A.” Using 
this form of bridging, there is no limit to the width 
of roadway which can be provided. It should be 
noted that, whereas in the more common through 
bridging, with the roadway carried between the 
main girders, the deck level is only approximately 
two feet above the level of the bottom chord 
of the main girders, in flush deck bridging, using a 
single-storey main girder, the deck level is 
approximately 7 ft. above the level of the bottom 
chord. This entails either considerable jacking 
and excavation or the construction of fairly 
elaborate approach ramps. Site conditions will 
determine which is the most suitable and eco- 
nomical method to adopt. 


FALSEWORK 
An interesting use of the equipment is for 
runways for travelling tower or derrick cranes. 
Bailey girders are erected on piers at the required 
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spacing ‘o take the crane bogies, the rails being 
fixed to timber sleepers bolted to the top of the 
girders. Cross members are bolted to these 
girders at suitable intervals to brace the whole 
structure. Using this method, it is possible, by 
using long booms, to cover the whole construc- 
tion of a dam with two travelling cranes. 

The use of Bailey materials for falsework and 
scaffolding in large concrete structures has been 
acommon practice for some time and an example 
is shown in the illustration of shutterwork for a 
mass-concrete dam. Recently the possibility of 
using the equipment to support the shuttering 
for a large reinforced-concrete arch bridge was 
studied and a suitable scheme devised. The 
bridge is to be over the entrance to a harbour 
where it is necessary to keep open a wide navig- 
able channel for shipping during the construction 
of the bridge. Building the supporting arch by 
means of long-jib cranes on floating scows, one 
on each side of the navigable channel, means that 
building can take place from each bank simul- 
taneously and any interruption to the flow of 
shipping can be avoided. 

The Bailey arch consists of trusses of panels 
with launching links fitted to the top chord every 
30 ft. so that it follows the final line of the 
concrete arch as closely as possible. Each 
truss is joined and braced to the trusses on either 
side by means of standard bracing frames. 
The panels at each abutment are concreted in 
for most of their length. On completion of 
the concrete arch the Bailey structure is to be 
dismantled, the panels at the abutments burnt off 
at the concrete face and the surface re-faced. 
A special jacking arrangement at the crown of 
the arch is to be used so that the whole structure 
can be lowered under control when the last 
section of the arch at the crown is poured. It is 
felt that although the initial cost of the Bailey 
structure is greater than timber scaffolding, 
there are a great many advantages to be gained 
by its use. The main advantage is that all Bailey 
panels are tested by the application of a load 
before leaving the factory and their strength is 
known, whereas timber is to some extent an 
unknown quantity and may vary considerably in 
quality. Another consideration which tends to 
balance the factor of high capital cost is the 
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Cross-section of aflarge-span building — Sor equipment. The normal frame spacing 
1 


reclaimable value of the steel material; all the 
equipment used is reclaimable with the exception 
of the panels encased in concrete at the abut- 
ments, whereas a considerable proportion of 
timber used in scaffolding may have to be 
scrapped because of damage sustained when 
the structure is dismantled. The time factor 
must also receive consideration, and it is esti- 
mated that the time saved by the use of Bailey 
equipment in this particular bridge contract 
would amount to possibly six weeks or two 
months. In these days of high labour costs it is 
obvious that this represents a considerable saving 
even on a project expected to take approximately 
two years. 


RIVER PIERS 


Another application of this equipment has 
been to the solution of the problem of bridging 
the gap between the bank of a river and river 
craft at a site where, because of tidal effects, 
shipping cannot get close into the bank at low 
water. The scheme involves the use of special 
equipment in the form of steel pontoons in 
conjunction with standard Bailey bridging 
materials. The pontoons are held in position 
but allowed to slide up and down inside a column 
of timber piles. These piles are placed at 
suitable intervals from the bank at the most 
economical span of bridging depending on the 
loads to be carried. Each framework of piles 
has a stop in it so that the pontoon can only 
slide down to the particular level, these stops 
being arranged so that when the water is at the 
lowest level the spans are all inclined at the same 
slope. As the water level rises, the pontoon 
farthest from the bank will float though the 
remainder will still be at their lowest positions. 
The water continuing to rise will successively 
float the remaining pontoons one at a time. 
Junction posts which permit a limited articulation 
are fitted in the bridge at each pontoon position. 
At high-water level all the pontoons float and 
the whole bridge is level, apart from the slight 
slope down from the bank to the first pontoon. 

One particular project which requires a solution 
such as that outlined above is situated on a river 
which has a very big difference of level between 
high and low water. At low water the bank at 
which access is required shelves off very gradually 
so that there is a stretch of mud of great depth 
extending some 150 yards from the bank. This 
mud makes the cost of a reinforced-concrete 
causeway prohibitive and the scheme evolved 
using Bailey equipment is estimated at approxi- 
mately one-third the cost of the concrete 
causeway. 

The scheme as finally detailed is for five equal 
spans of double-truss single-storey construction, 


each 90 ft. in length. The requirement was for 
bridging to take 20-ton lorries and the problem 
was a question of balancing the cost of pontoons 
and piling against the span and construction of 
bridging. If the cost of pontoons and piling 
had proved to be very great, a more economical 
solution would have been to lengthen the various 
spans up to the limited span of the next heavier 
construction of bridging, thus cutting down on the 
number of pontoons required. 


BUILDING STRUCTURES 


Bailey bridging components have also been 
used in the construction of large buildings. 
Clear spans of up to 150 ft. are possible, which 
make these buildings very suitable as storage 
warehouses, where mobile cranes can be used 
without the need for keeping in definite lanes, 
there being no stanchions which have to be 
avoided in the middle of the building. An 
example of such a building is shown in the 
drawing; the completed structure had 14 bays, 
each of 17 ft. 4 in., giving a clear floor area of 
36,400 sq. ft. 

The use of a Bailey structure in the construc- 
tion of part of an atomic pile in England was 
reported recently. The Bailey trusses were 
used to support steel-plate permanent suspended 
shuttering which was given an initial upward 
curvature by means of turnbuckles in the suspen- 
sion rods. This camber was calculated to off-set 
the deflection caused by the weight of concrete 
which the shuttering was to carry. 

The above are just a few of the developments 
and applications of the equipment, and two very 
distinct advantages are claimed by the user of 
Bailey equipment. In the first place, the time 
saved by its use is said to be very appreciable, 
the time for erection of comparatively long-span 
bridges being measured in days and hours as 
against perhaps many months for more conven- 
tional types of bridging. Little skilled labour is 
necessary and in consequence wages bills are cut to 
a minimum. In the second place, most of the 
Bailey components used on a particular project 
can be reclaimed on completion of the job if they 
have been used as a temporary structure. Thus, 
on large civil-engineering projects, it is possible 
that over a period of years the same equipment 
can be used many times for different purposes. 

Safety is another consideration of fundamental 
importance to the user. This is primarily 
dependent on three factors. First, the selection 
of the correct constructional design for the 
applied loading; secondly, the inherent strength 
of all stressed components; and, thirdly, control 
of manufacture, embodying gauging and testing 
to approved specifications for all members. All 
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materials and workmanship are carefully super- 
vised and all components checked for size. 
Each panel is stressed by the application of a 
test load before being checked. All welding 
operators employed on production have to pass 
approved tests to ensure their proficiency. 

In the United Kingdom, Bailey equipment is 
available for hire to contractors who do not 
wish to carry large stocks themselves; this is 
of great value to the small contractor who cannot 
afford the capital outlay involved in carrying large 
stocks of the equipment himself. In a number 
of other countries, the Government concerned 
holds stocks of the equipment for emergency 
purposes. These stocks are used by the Army 
for training purposes and are also hired out to 
civilian contractors for use on specific projects. 


PLANNING WITH MODELS 


Thos. Storey (Engineers), Limited, of Stock- 
port, who are sole world licensees for the manu- 


facture and sale of Bailey bridging, realise that, 
although Bailey equipment is simple and there 
is no necessity for specialised knowledge in 
order to carry out the erection of the various 
structures which have been described, it is often 
a great advantage to be able to build a model 
of a proposed project, so that it can clearly 
be seen exactly what part each component will 
play. 

During the last war, models played a great 
part in the training of sapper officers and men 
who were later to put into practice in the field 
many of the principles first taught at the sand 
table. The company, therefore, offers a compre- 
hensive range of Bailey components manufac- 
tured in wood to a scale one sixth full size. 
Great care is taken to ensure accuracy and com- 
plete interchangeability of each component, 
although in one or two cases, small modifications 
have been made, both for manufacturing reasons 
and for ease of putting together the models. 


CEMENT WORKS ENLARGED 


NEW PLANT INCREASES ANNUAL CAPACITY TO 
175,000 TONS 


When Mason’s Cement Works, at Claydon, 
near Ipswich, Suffolk, first started production 
a little over forty years ago the factory was 
capable of turning out 20,000 tons of cement 
annually. Additional plant was later installed, 
and for 1948, the year in which the works were 
purchased by the Blue Circle Group of cement 
companies, the output was about 50,000 tons. 
To meet the demand for cement in the eastern 
counties (which, as throughout the British Isles 
generally, increases every year), considerable 
improvements to the existing plant were immedi- 
ately carried out which resulted in an increase 
of over 10,000 tons for 1949. An extensive 
development programme was also planned. 
These extensions have been completed recently 
and the works can now produce over 175,000 
tons a year. 
RAW MATERIALS 

The clay plant is situated almost due west 
and approximately one mile from the cement 
works. The raw material excavated is a boulder 
clay of the glacial period, differing from most 
other clays used for cement manufacture in the 
United Kingdom in so far that it contains 
approximately 45 per cent. CaCO, in the form of 
hard nodules of pure chalk embedded in the clay 
face. This has the effect of reducing the amount 
of chalk required from the chalk quarry. The 
clay is excavated with a 24 R.B. face shovel and 
is transported to a 120-h.p. washmill, revolving 
at 24 r.p.m., which washes the clay at a rate of 
40 tons per hour (as dug). From the washmill, 
the resultant slurry (55 per cent. water) is pumped 
a distance of approximately 3,500 ft. through a 
6-in. pipeline by a set of plunger pumps, 12 in. 
in diameter by 15-in. stroke to clay storage 
tanks alongside the chalk washmills. 

The chalk washmills are situated in the quarry 
almost due west from the works, approximately 
half a mile distant. The chalk is an upper chalk 
of the cretaceous period and is excavated by a 
43 R.B. face shovel at a rate of 80 to 100 tons per 
hour. This is transported over a distance of 
approximately 300 yards and tipped to a rough 
washmill, 30 ft. in diameter and revolving at 
13 r.p.m., driven by a 170-h.p. motor. 


CEMENT SLURRY 
At this point the clay is added to obtain the 


correct chemical composition, and the cement 
slurry gravitates, after passing through sieves 


with meshes 4 in. square to a secondary mill, 
23 ft. in diameter and revolving at 24 r.p.m., 
driven by a 120-h.p. motor. This mill is lined 
with screen plates with holes of } mm. diameter 
to obtain the necessary slurry fineness. 

From the secondary mill the slurry is pumped 
through an 8-in. diameter pipeline over a 
distance of approximately 3,000 ft. by two sets 
of high-pressure plunger pumps, 104 in. in 
diameter by 20 in. stroke, direct to three newly- 
installed correction tanks which are situated at 
the works. 

In the correction tanks, the slurry, at a 
moisture content of 41 per cent., is finally 
corrected for chemical composition before being 
fed by gravity to the kiln-feed tank. From this 
tank, in which it is kept continually agitated 
both by air and mechanically, the slurry is 
pumped to a spoon feed at the back of the kiln. 
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Storage silos and loading-out bay. Facilities 
permit bulk loading direct from the silos. 


This feeds the slurry to the kiln at a predeter- 
mined rate. 


KILN 

The new kiln, shown on the right of the illus- 
tration below, is 231 ft. by 8 ft. 6 in. in diameter 
and 10 ft. in diameter in the burning zone, 
carried on five cast-steel tyres and driven at a 
variable speed up to 1-3 r.p.m. by a 100-hp. 
electric motor. The kiln, when fully loaded, 
has a total weight of approximately 600 tons. 
It is fired by a No. 18 Alfred Herbert Atritor 
capable of drying and producing pulverised fuel 
at a rate of 12,000 lb. per hour. 

Air for combustion is obtained through a 
Keith Blackman induced-draught fan, capable 
of delivering 70,000 cub. ft. per minute at 
450 deg. F., running at a speed of 400 r.p.m. 
and driven by a 100-h.p. motor. This fan 
exhausts the kiln gases through a Holmes 
flattened-tube type of electrostatic precipitator 
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of similer capacity, working at a potential of 
60,000 volts and reducing the dust burden to 


0-4 grains per cubic foot (at N.T.P.), before 
passing ‘he gases to a 200-ft. high reinforced- 
concreic chimney. 


Cement clinker from the kiln passes through 
a rotary cooler 82 ft. 6 in. long by 6 ft. 4 in. in 
diameier, reducing the clinker temperature by 
approximately 1,400 deg. F. before it is fed to a 
12-in. continuous bucket elevator and an 11-in. 
Redler conveyor, which finally conveys it to 
the main store. The main clinker store is 
served by two Heywood overhead travelling 
cranes of 5 tons capacity to distribute the 
clinker to the grinding mills. 


CLINKER GRINDING MILLS 

There are two new grinding mills. No. 1 
mill, 7 ft. 3 in. in diameter by 34 ft. long, driven 
by a 700-h.p. auto-synchronous motor, which 
drives the mill through suitable reduction gears 
at a speed of 20-5 r.p.m., giving an output of 
approximately 12 tons per hour. And No. 2 
mill, 6 ft. in diameter by 36 ft. long, driven by 
a 550-h.p. auto-synchronous motor at a speed 
of 26:5 r.p.m. and giving an output of approxi- 
mately 9 tons per hour. At this point a small 
percentage of gypsum is added to the clinker as 
it is fed to the mill to control the setting time. 

The two mills feed, through air slides, a 7-in. 
Fuller Kinyon pump capable of driving the 
slurry through a 5-in. pipeline over a distance 
of 500 ft., direct to the storage silos, at the rate 
of 30 tons per hour. 


CEMENT STORAGE SILOS 

The four new storage silos are of reinforced- 
concrete construction, each 85 ft. high and 30 ft. 
in diameter, together having a storage capacity 
of about 9,000 tons. Two of the silos, and their 
associated loading-out bay, are shown in the 
illustration opposite. Cement is extracted from 
the base of the silos by airslide and screw 
conveyor, which feeds a hopper immediately 
above a four-spout Darnley Taylor packing 
machine. 

The packing machine is capable of packing 
60 tons per hour in one-hundredweight bags 
which are conveyed by retractable conveyors to 
road vehicles. Suitable arrangements have also 
been made for bulk-loading direct from the silos. 


SERVICES 


The works water is supplied from a deep well 
situated in the former power house, with a 
storage capacity of 70,000 gallons in a new 
reinforced-concrete reservoir. 

Power is purchased from the grid, the incoming 
supply being 11 kV and transformed down to 
3 kV and 415 volts on the works. The total 
installed horse-power at the new works is 3,000, 
of which 1,860 h.p. is on the 3-kV supply and 
1,140 h.p. on 415 volts. Maximum demand is 
approximately 2,250 kVA with a load factor of 
approximately 80 per cent., and a power factor 
corrected to 0-96 lag. 

The quality of the cement is ensured by the 
routine tests which are carried out at every stage 
of manufacture in the works’ laboratory. 


301-KV OIL-FILLED CABLE 


BRITISH DESIGN USED ON KEMANO PROJECT 


As already noted on page 431 of our 177th 
volume (1954), the high-tension sides of the main 
213 MVA, 13-8/301-4 kV transformers in the 
Kemano power station of the Aluminum 
Company of Canada are connected to an outdoor 
substation, 670 yards away, through two groups 
of three single-core oil-filled cables. One of 
these groups of cables has aluminium cores 
with an outside diameter of 1-09 in., which are 
protected by a sheath of the same metal. In 
the other group the cores are of copper with 
an outside diameter of 1-17 in., while the sheaths 
are of lead, the minimum current carrying 
capacity being 550 amperes. The latter cables 
were manufactured and installed by Pirelli- 
General Cable Works Limited, Euston Road, 
London, N.W.1., the joints and sealing ends 
being supplied by the Pirelli Company of Milan. 
We give below some further details of the 
design, testing and installation of these oil-filled 
cables, 


PRELIMINARY RESEARCH 


To enable the dimensions and cost of the 
cables to be kept at a reasonable level it was 
essential ior the insulation to be highly stressed. 
As a result of previous experience it was 
decided t,at a maximum working stress of 
120 kV »-r centimetre could be adopted, pro- 
vided the quality of the dielectric could be 
assured. This figure compares with the 90 kV 
per cen' metre which has been the previous 


maximu value for oil-filled cables in the United 
Kingdor 

Befor’ .anufacture was begun research was 
also cor. ted into methods of preventing the 
insulat) apers from wrinkling and creasing. 
This de which becomes especially noticeable 
as the ness of the insulation is increased, 
affects electric strength, particularly when 


impulses occur. It was therefore essential that 
it should be eliminated. Experimental work, 
however, enabled a formula to be obtained, 
whereby the exact tensions at which the papers 
in all layers should be applied, could be estimated. 


DRYING AND IMPREGNATION 

Another factor which had to be investigated 
was that of drying and impregnating. The 
large mass of paper incorporated in the cable 
required a longer drying period than on smaller 
sizes, To ensure a high degree of dryness 
prior to lead sheathing the cable was therefore 
provided with an outer screen of semi-conducting 
carbon paper interlocked with metallised paper. 
It was found that this presented a less imper- 


Fig. 2 Cable-end ready 
for lifting into perma- 
nent vertical position. 








Fig. 1 Jointing 301-kV oil-filled cable with 


paper tube rolls. 


meable barrier to drying than if metal or metal- 
lised screening papers had been used. 

Thirdly, as the position of the cable between the 
outer end of the tunnel and the beginning of the 
overhead line will be subjected to extremely low 
temperatures during the winter, oil with a viscosity 
about one third of that normally used for 
impregnation was employed, tests having shown 
that its electrical performance was equal to that 
of the ordinary oil. Finally, new drying and 
impregnating tanks had to be installed at the 
works to take the 12 ft. diameter drums on 
which the cable was wound. Manufacture 
took place in 230 yard lengths, the overall 
diameter of a single cable being 3-83 in. 


METHODS OF INSTALLATION 

The cable was installed by pulling it through 
the tunnel from the switchyard end. As this 
operation necessitated the removal of the middle 
and innermost lengths from the drums, mobile 
pressure tanks, which were taken along the 
tunnel, were continuously connected to the 
cable. The tunnel itself slopes downward from 
the transformer chamber to the switchyard, 
the difference in level between its ends being 
36 ft., while at its innermost point it is 2,600 ft. 
below the surface. The cables are supported at 
intervals of 15 in. in wooden cleats which are 
arranged horizontally with a 12 in. spacing 
between the phases. They are also clamped every 
5 ft. An initial vertical deflection of } in. was 








Fig. 3 Outdoor switchyard at Kemano, showing 301-kV cable sealing ends. 


allowed in the centre of each 5-ft. span to control 
expansion while the cable was under load. 

As the cables were manufactured in approxi- 
mately 230 yard lengths only two joints per 
phase, or six in all, were necessary. These are 
designed in accordance with established oil- 
filled cable principles, building up being effected 
by hand with paper tube rolls. These rolls 
are encased in mild-steel sleeves with mechanical 
joints between them and the end bells. The 
bells themselves are of phosphor bronze and are 
plumbed to the cable sheaths. The length and 
profile of the tunnel are such that no stop joints 
are necessary. Fig. 1 shows the chamfer of a 
stress control during the process of making a 
straight joint. 


SEALING-END DESIGN 

The design of the sealing-ends is also con- 
ventional, in that no condenser-type stress 
control is employed. The same type of sealing- 
end has been used both in the transformer 
chambers and for the external connections to 
the overhead line. Since the porcelains are not 
resistance-glazed the design is stable. The cable 
ends were insulated in the horizontal position 
as shown in Fig. 2; and after being placed in 
specially designed splints were raised through 
90 deg. to an upright position. The splints were 
then removed and the porcelains lowered on to 
the ends. When completed, the sealing-ends 
were mounted en structures which also support 
the current transformers. These transformers 
are of the split ring type and were fitted over the 
cables after the sealing-ends had been made. 
The bases of the sealing-ends are insulated from 
the structure. A view of these structures with 
the temporary wooden shutters built over them 
as a protection against damage is given in Fig. 3. 


OIL SUPPLY ARRANGEMENTS 


An oil supply to the cables is obtained from 
two pressure tanks in the transformer chamber. 
These tanks are of standard internal cell design 
and each contains 225 litres of air, which is 
pre-pressurised to 74 Ib. per square inch. 
Owing to the fact that the ambient temperature 
at Kemano fluctuates between 120 deg. and 
— 10 deg. F. special attention has had to be 
paid to the hydraulic design of the system. 
The cable has also to be capable of withstanding 


the sudden application of full load at an 
extremely low temperature. These difficulties 
have been largely overcome by the use of low 
viscosity oil, the result being that the maximum 
transient pressure rise at any point in the cable 
does not exceed 40 Ib. per square inch. This 
is rather less than the maximum static pressure, 
which is 50 lb. per square inch in the cable and 
44 lb. per square inch in the lower sealing end. 
Oil leakage is indicated by triple unit differen- 
tial switches in the transformer chambers. 


TEST REQUIREMENTS 


In addition to an 85 deg. C. load cycle test 
at 232 kV to earth the test requirements specified 
ten negative and ten positive impulses at a 
peak voltage of 1,050 kV and an alternating 
current test of 350 kV to earth for 24 hours 
followed by a test at 425 kV for two hours. 
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Actually an impulse voltage of 1,250 kV and an 
alternating current voltage of 500 kV were 
withstood without breakdown by cable which 
had been subjected to bending four times in each 
direction round a drum 130 in. in diameter. 
Additional tests were also made at elevated 
conductor temperatures. On alternating current 
a joint failed at 425 kV after the conductor 
temperature had been maintained between 100 
deg. and 105 deg. C. for ten hours. Under 
impulses with the whole assembly externally 
heated to 84 deg. C. the joint failed at 1,100 kV. 


kk 
CHINA’S FOREIGN TRADE 


Engineering Products Required 


The British Council for the Promotion of Inter- 
national Trade recently published an excellent 
booklet entitled China’s Foreign Trade, purporting 
to be an analysis and guide for the British business 
man who is interested in selling his goods to 
China. This gives details of the goods China 
has available for export to this country (mainly 
eggs, vegetable oils, soya beans, maize and 
bristles) and of the goods China would be inter- 
ested to purchase from this country. These are 
almost entirely engineering products now impor- 
ted in inadequate quantities from Russia and 
Eastern European countries, many of which are 
on the United Nations’ embargo list. There is 
an obvious and urgent need for agricultural 
machinery and heavy engineering plant as, to 
quote the booklet, “* Since 1950 the composition 
of China’s imports has been fundamentally 
transformed and now conforms to the logical 
pattern for an industrialising country.”” Weekly 
Survey notes on Sino-British Trade were pub- 
lished in ENGINEERING, June 11 and July 16. 

The booklet estimates that China could pay 
for at least £38 to £50 million of imports from 
the United Kingdom. This estimate, it is 
stated, “‘should be taken as an initial target 
capable of swift expansion and not as a final 
goal.”” The recent discussions, both official and 
unofficial, should assist in the opening of a 
market which may prove to be, for British 
engineering concerns, the equal of that offered 
by Soviet Russia in the inter-war period. 


CYLINDRICAL GRINDING MACHINES 
TOOL, TAPER, INTERNAL AND EXTERNAL 


The range of grinding machines made by Jones 
and Shipman, Limited, Narborough-road South, 
Leicester, has recently been increased by the 
addition of three new machines. These machines 
are the result of a considerable amount of 
development work in which the company has 
been engaged during recent years. The smallest 
of these is the cutter and tool grinding machine, 
model 1235, illustrated in Fig. 1 opposite. The 
second is made either as a plain spindle grinder 
or as a spindle and internal grinder and both 
these versions are produced in two sizes. The 
third, which we also illustrate, in Fig. 2, is a semi- 
universal grinder with a double-swivel back-slide, 
model 1054 EFT-BZ. 


CUTTER AND TOOL GRINDING 
MACHINE 


The model 1235 has been designed to enable a 
wide range of cutters and tools to be ground 
accurately and quickly, and one of its principal 
advantages is that the controls are so placed that 
it can be operated from various positions. The 
maximum length between the cutter head and 


right-hand tailstock is 24 in. and the maximum 
swing radius on standard centres is 7 in. 

The table can be swivelled 8 deg. either side 
of a zero line for long taper work. In addition, 
for more acute tapers, it can be swivelled up to 
90 deg. in the left-hand direction and 45 deg. to 
the right. The angular adjustments on the end 
of the table are in degrees and inches and the 
central facing is graduated in degrees. The 
front of the table is a true straight edge, and the 
cutter head and table equipment are pulled up 
to it by bolts in the angular T-slot cut in the 
top of the table. 

The table slide is carried on bush roller chains 
which have an accuracy of 0-0003 in. con- 
centricity and pass through an oil bath. The 
table can be traversed manually by pushing or 
pulling, by a handwheel at the front of the 
machine and also by either of two knurled knobs 
at the rear. For extra sensitive control a lever 
can be fitted to the knobs. 

The cross-slide feed is controlled by hand- 
wheels at the front and rear of the machine. 
Access to the cross-feed nut, which is provided 
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with an adjustment to compensate for wear, can 
be obtained by removing a cover fitted at the 
rear of the slide. 

The wheelhead is mounted on top of a 
centrally-placed pillar that can be swivelled to 
any angle and elevated by either one of two 
handwheels on each side of the machine. The 
upper portion of the pillar, through which the 
drive to the wheel spindle is carried from a 
0:95-h.p. motor mounted at its lower end, is 
protected from grit by a bellows-type cover. 
A belt transmits the power from the motor to 
the spindle and the belt tension is varied by 
adjusting the position of the motor plate. Two 
grinding-wheel speeds, 2,900 and 4,060 r.p.m., 
can be obtained by changing the belt from one to 
the other of two pulleys on the motor spindle. 


PLAIN CYLINDRICAL, SPINDLE AND 
INTERNAL GRINDING MACHINES 

The plain cylindrical grinding machine, model 
1051-EN, for work 10 in. in diameter and 
27 in. long, and model 1052-EN, for work 10 in. 
in diameter and 40 in. long, and the spindle 
and internal grinding machines, models 1051-EF 
and 1052-EF, for the same sizes of work, 
respectively, have a number of features in 
common and make use of the same main frame. 
All four of these machines are capable of pro- 
ducing a high standard of work although designed 
primarily for production grinding, having certain 
features incorporated for grinding parts on a 
repetitive basis. 

The feed panel on these machines is arranged 
for intermittent or continuous in-feed of the 
wheel and automatic resetting of the wheelhead 
and handwheel; the table traverse, cross feed, 
workhead and coolant controls can be coupled 
to provide single-lever control. There is also 
an automatic stop controlled by a timing device 
and both coarse and fine feeds can be used for 
plunge grinding. 

The handwheel is graduated in divisions of 
0-:0002 in. of diameter (0-:0001 in. feed). In 
addition, a secondary feed dial is provided and 
this is graduated to show, directly, the actual 
reduction in the diameter of the workpiece. 
A fine-feed handwheel arranged inside the main 
handwheel provides a feed at a ratio of one- 
tenth that of the main feed. The dial is notched 
so that a feed of 0-0001 in. may be felt without 
observation. To ensure that the wheelhead 
responds to small increments of feed, it has 
been mounted on anti-friction slides. 

When using the automatic stop device the 
component is placed between the centres and a 
latch knob is depressed. This allows the main 
control lever to be moved to the “ in” position 
where it remains on releasing the latch, ensuring 
that both hands of the operator are clear when 
starting. 





Fig. 1 The controls of this 14 in. by 24 in. 
cutter and tool grinder are so placed that they can 
be operated from more than one position. 


Fig. 2 The wheelhead 
of the semi-universal 
grinding machine illus- 
trated is mounted on a 
compound back-slide to 
enable unusually steep 
tapers to be ground in 


addition to normal cylin- 
drical and __ internal 
work. 


fr ceo 


The hydraulic table-traversing gear used on 
this machine has been designed to enable the 
reversing point of the travel to be held within 
very close limits, whatever the traverse speed. 
Shoulders can therefore be ground without under- 
cuts. This feature, together with the fact that 
a short stroke of 0-020 in. can be obtained, is of 
particular importance in plunge-grinding opera- 
tions. 

The wheelhead carries a spindle which is made 
from Nitralloy and the drive is taken direct from 
an electric motor by V-belts. Two speeds, 
1,200 and 1,700 r.p.m., are obtainable from a 
two-cone stepped pulley mounted on the motor 
shaft. 

The internal-grinding attachment is of the 
drop-arm type and is arranged for mounting 
above the external grinding-wheel head. The 
arm carrying the grinding spindle is counter- 
balanced by a spring and can be locked in the 
up or down position. The spindle is driven by 
a flat belt from an electric motor incorporated 
in the attachment. 

The workhead and motor form a complete 
unit. The head used on the EN plain cylindrical 
grinders is of the fixed-based type and on the EF 
models the workhead is arranged for live and 
dead-centre grinding and is mounted on a swivel 
base. In both types of machine six speeds are 
available. 

The standard tailstock is of the lever-operated 
type. As an alternative a special tailstock has 
also been designed for overcoming a difficulty 
often encountered on grinding machines, of 
truing the grinding wheel in the correct generating 
plane without disturbing the work. This tail- 
stock has no projections and the minimum of 
metal on the side nearest the wheelhead to allow 
the grinding wheel to be passed directly from the 
work across the back of the stock. A diamond 
truing attachment is mounted on the body of the 
tailstock in line with the centres and a dial 
indicator is also fitted so that the diamond point 
can be adjusted accurately to the same radius as 
the work. The slide carrying the centre can 
be fitted for manual or hydraulic operation. This 
tailstock, however, is larger than the standard 
and the maximum distance between work 
centres is therefore reduced by 4 in. 


SEMI-UNIVERSAL MACHINE 
WITH COMPOUND BACK-SLIDE 
The model 1054 EFT-B2 illustrated in Fig. 2 
can handle work up to 12 in. diameter and 40 in. 
in length. In appearance and design it is not 
unlike the model 1052 described previously, many 
of the features, including the hydraulic traversing 
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gear, workhead and tailstock details, 
common to both machines. 

The particular feature of this semi-universal 
grinding machine is the design of the wheelhead 
mounting, which is in the form of a compound 
backslide to facilitate the grinding of steep tapers 
in addition to the normal cylindrical and internal- 
grinding operations. 

The wheelhead is mounted upon a slide having 
an adjustment of 5 in. to give the movement 
required by a machine of this type. This unit 
is then mounted on a compound slide capable 
of swivelling 90 deg. either side of its normal 
position and carried on a main feeder slide, 
which is itself supported by a swivelling base 
that can be turned from its normal position, 
90 deg. clockwise and 75 deg. anti-clockwise. 
The main sliding arrangement runs on balls and 
rollers to reduce friction to the minimum and 
ensure free and sensitive feed adjustment. The 
wheelhead assembly has been balanced with care 
to produce ease of swivelling and setting. A 
plunger is used for setting the main feed in its 
normal position. 

The grinding-wheel spindle and housing are 
made so that a wheel may be mounted at either 
or both ends, and the overhang beyond the 
bearings is the same at eachend. The two wheels 
increase the versatility of the machine. The 
internal grinding attachment, which can be seen 
in Fig. 2, is mounted above the workhead in a 
manner similar to that used on the EF versions of 
the models previously described. 

The table swivel inclusive angle is 15 deg. and 
the traverse speed range is from 3 in. to 180 in. per 
minute. The shortest traverse at maximum speed 
is 0-040 in. and the reversing accuracy is within 
0-002 in. The wheelhead cross-feed range at the 
reversal of the table measured by the reduction in 
diameter of work is from 0-0002 in. to 
0-002 in. 

The standard wheel fitted to the spindle of the 
workhead is 12 in. diameter by 14 in. thick by 
5 in. at the hub and the maximum width of wheel 
that can be fitted to the standard machine is 2 in., 
recessed at the hub. The two grinding wheel 
speeds are 1,720 and 2,240 r.p.m. When using 
the internal grinding attachment the distance 
between the faceplate and the attachment is 
334 in. for the } in. and 14 in. diameter wheels 
and 27 in. for the 2 in. diameter wheel. 

Separate motors are used for driving each 
individual unit: 3 h.p. at the wheelhead; 2 h.p. 
for the hydraulic system; 0-2 h.p. for the coolant 
pump; and } h.p. for the workhead, in which the 
drive is by V-belts on cone pulleys, giving six 
speeds from 40 to 320 r.p.m. 
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Labour Notes 
CLERICAL WORK 


The number of clerical employees in Great 
Britain totals 2} millions, which is just over 
10 per cent. of the working population. As is 
perhaps to be expected, this proportion is higher 
in some parts of the country, such as London, 
and lower in other areas. Although the Ministry 
of Labour publishes, every month, an index 
number of the wage rates of manual employees 
and, every six months, information concerning 
their earnings, no official statistics regarding the 
salaries of clerks is issued. With the object of 
supplying this deficiency, the Office Management 
Association, 8 Hill-street, London, W.1, pro- 
vides an analysis of clerical salaries every two 
years. The planning of the present year’s 
analysis which was carried out on March 1, 1954, 
into the rates of pay of clerical employees in a 
wide range of industries in England, Scotland 
and Wales, is done by a small research sub- 
committee of the Association. The information 
was supplied by 831 establishments employing 
over 70,000 clerks and it has been analysed into 
90 different tables. 


MANUAL AND CLERICAL EARNINGS 
COMPARED 

The Association’s grading scheme for clerical 
work is used, namely: Grades A and B for very 
simple routine work; Grade C for routine work; 
Grade D for routine work with variations; and 
Grades E and F for responsible and senior work. 
The analysis shows that, since 1952, clerical 
salaries have risen between 7 and 10 per cent. 
The figures are not uniform for all grades of 
clerical work but a rough average for the increase 
is placed at 84 per cent. This, it is pointed out, 
compares with an increase of 6 per cent. in the 
cost of living during the same period and an 
increase of 84 per cent. in the rates of wages of 
manual workpeople. It is added that the earn- 
ings of manual employees have almost certainly 
increased more than clerical salaries in the 
period under review. Thus, it appears that 
men in manual occupations earn an average of £1 
a week more than adult male clerks who are 
paid, on an average, £9 3s. 6d. a week, but work 
shorter hours. On the other hand, women clerks, 
on an average, earn £6 2s. 6d. a week, which is 
stated to be more than is earned by women in 
manual occupations. 


AGES AND LENGTH OF SERVICE 


More than half the women clerks are under 
24 years of age but nearly half the men are over 
35. Women do a higher proportion of the rou- 
tine work and men a higher proportion of the 
senior work. On an average male clerks had 
been with their present employers for six years 
and girls and women for three years. More than 
a quarter of the men and 7 per cent. of the women, 
however, had been with their present employers 
since before the war of 1939-45 and 2 per 
cent. of the men and a small fraction (0-2 per 
cent.) of the women since before the war of 
1914-18. The Office Management Association’s 
analysis pays a tribute to these outstanding 
examples of loyal service but adds that merit and 
ability rather than long service appear to be the 
main factors in promotion. 


TRADES UNION CONGRESS AGENDA 


In addition to what may be termed the political 
resolutions put down on the preliminary agenda 
for the Trades Union Congress, which opens at 
Brighton on Monday, September 6, several 
motions concerned with wages and conditions of 
work have been sent in for discussion. Thus 
the Electrical Trades Union has put down a 


resolution declaring its firm opposition to any 
form of wage restraint and its support of any 
efforts made to improve the wages and conditions 
of employment of the working people. The 
Post Office Engineering Union, however, is of the 
opinion that to secure higher real wages the 
Government should direct its efforts to reduce 
the cost of living and that the workpeople 
should receive, in higher wage levels, a share in 
the results of increased productivity. A resolu- 
tion put down by the Association of Supervisory 
Staffs, Executives, and Technicians is concerned 
with the lack of incentives to skilled employees. 
This, it is contended, cannot do other than 
retard efforts to secure greater productivity. 
A motion submitted by the Ministry of Labour 
Staff Association is to the effect that the influx 
of coloured operatives into this country is 
becorhing an increasingly acute problem. It is 
requested that an inquiry be made into the unre- 
stricted immigration, employment and training 
for employment of coloured persons. 


VOCATIONAL REHABILITATION 
OF DISABLED 


Conclusions concerning the vocational re- 
habilitation of the disabled, adopted during the 
thirty-seventh session of the International Labour 
Conference, held recently in Geneva, are given in 
detail in the current issue of the Ministry of 
Labour Gazette. It is first stipulated that 
vocational rehabilitation facilities should be 
made available to all disabled persons whatever 
the origin and nature of their disability and 
whatever their age, so long as they can be 
prepared for, and have reasonable prospects of 
obtaining and retaining, suitable employment. 
It is recommended, moreover, that there should 
be specialised vocational guidance facilities for 
disabled persons requiring aid in choosing or 
changing their occupations. On training, it is 
laid down that the principles and methods 
should be the same as in the case of the able- 
bodied so far as medical and educational con- 
ditions permit. Vocational rehabilitation ser- 
vices should be organised and developed as a 
continuous and co-ordinated programme, and 
there should be co-operation between the 
authorities responsible for medical treatment and 
those responsible for vocational rehabilitation, 
for such purposes as identification of persons 
in need of vocational rehabilitation and the 
earliest possible commencement of the rehabilita- 
tion process. Furthermore, measures should 
be taken, in close co-operation with employers’ 
and employees’ organisations, to promote full 
opportunities for disabled persons to secure 
and retain employment on the basis of their 
working capacity. Again, facilities for the 
employment, under sheltered conditions, of 
disabled persons who are not fitted for ordinary 
employment should be organised and developed, 
and a final suggestion is that the development 
of rehabilitation facilities should be encouraged 
by international co-operation, including tech- 
nical advisory services. 


EMPLOYMENT IN IRON AND STEEL 
INDUSTRY 


The iron and steel industry of the United King- 
dom finds employment for nearly 430,000 
persons. Figures given in the July issue of the 
Monthly Statistical Bulletin of thé British Iron 
and Steel Federation indicate that on June 5, 
1954, 159,714 operatwes were employed in 
process work, including 45,096 in rolling-mills 
and ancillary plants, 21,206 in steel-melting shops, 
19,997 in steel foundries, 19,536 on the manufac- 
ture of steel and wrought-iron tubes, 11,857 
on blast-furnace and sintering plants, 9,186 
in tin-plate manufacture and 6,391 in forges 
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and similar shops. The general and mainten- 
ance operatives associated with process work in 
the iron and steel industry numbered 87,227 on 
June 5, while the administrative, technical and 
clerical employees in the industry totalled 40,181. 
If to the total of 287,122, made up of those 
engaged in process work, in general and main- 
tenance operations and in administrative duties, 
the aggregate number of employees of iron 
foundries, namely 139,456, be added, the grand 
total of all the persons at work in the iron and 
steel industry of this country becomes 426,578. 


EMPLOYMENT OF THE BLIND 


During the year ended March 31, 1953, a sum 
of £772,000 was expended by County Councils 
and other local authorities in the United King- 
dom on the provision of employment for some 
3,930 persons in 69 workshops for the blind. 
Out of this expenditure, grants totalling approxi- 
mately £290,000 were payable by the Ministry 
of Labour and National Service. On the other 
hand, the value of the goods made by employees 
in the workshops for the blind totalled £1,970,000 
during the year ended March 31, 1953, compared 
with £1,900,000 in the previous twelve months. 


PROPOSAL FOR A NATIONAL WAGES 
AUTHORITY 


In the course of an address delivered at the 
Liberal summer school at Cambridge on August 
2, Mr. R. Edwards, general secretary of the 
Chemical Workers’ Union, advocated the estab- 
lishment of a national wages authority, the 
function of which would be to review the wage 
structure of this country, to allocate wage 
increases fairly in relation to increased produc- 
tion and suitably reward persons who did skilled 
work or shouldered responsibility. He empha- 
sised that if the workpeople knew that they would 
automatically share in increased productivity 
and that they could be certain that there would be 
no “slick political moves ”’ to deprive them of 
their rightful share, the “pushes for wage 
increases that undermined everybody’s living 
standards and improved nobody’s income” 
would be stopped. 

A national minimum wage linked to a realistic 
retail cost-of-living index would eliminate the 
suspicion of industrial workpeople and the 
frustration of the trade unions in their efforts to 
keep wages in tune with prices. All restrictions 
on increased productivity must be swept away 
and wage earners convinced that they had nothing 
to fear from abundance. 


FATAL INDUSTRIAL ACCIDENTS 


Official statistics show that the number of 
workpeople, other than seamen, in the United 
Kingdom whose deaths from accidents in the 
course of their employment were reported in 
June, was 121, compared with 75 in the previous 
month and 119 in June, 1953. In the case of 
seamen employed in ships registered in the 
United Kingdom, 7 fatal accidents were reported 
in June, compared with one in the previous 
month and eight in June, 1953. In industry, the 
highest number of fatalities, namely 24, occurred 
in building operations. In the collieries, 17 
miners lost their lives underground and two sur- 
face mine employees and eight quarrymen were 
also killed. In metal conversion and founding, 
including rolling-mill and tube-making instal- 
lations, there were 10 fatalities. Ten persons 
in the railway service also received fatal injuries 
during June of whom three were permanent-way 
men. In chemical, oil and soap factories there 
were nine fatal accidents, and nine also in 
engineering, locomotive-building and_boiler- 
making works. Two fatalities occurred in gas- 
works and one in an electricity power station. 





